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STORAGE  BATTERIES  AND  60-CYCLE 
RAILWAY  ROTARIES. 

Bv  Edward  L.   Reynolds. 

The  use  of  storage  batteries  upon  electric  railways 
and  lighting-  stations  has  within  the  last  few  years 
reached  great  prominence,  and  it  has  become  an 
accepted  fact  with  most  engineers  that  batteries  should 
necessarily  form  part  of  modern  designs  for  power 
systems  of  this  character. 

The  most  customary  applications  of  batteries  to 
electric  railway  systems    in    the  past   have  been  in  the 


installed  in  the  power    house    and    in    the    rotary    sub- 
stations. 

The  advantage  of  installations  of  the  above  general 
character  are  too  well  known  for  additional  comment 
here,  but  it  is  the  desire  to  call  attention  to  one  par- 
ticular use  of  batteries  in  conjunction  with  6o-cycle 
rotary  converters  that  prompts  the  following  brief 
description  of  the  Hamilton  Electric  Light  and  Cataract 
Power  Company,  of  Hamilton,  Ont.  This  application 
of  the  battery  idea  is  of  quite  recent  origin,  and 
deserves  most  earnest  consideration. 


Fig.  1. — Switchboard  and  Battkrv  Kiioster. 


stations  where  direct  current  is  generated,  and  at 
points  far  out  upon  the  lines,  say  from  five  to  ten 
miles  from  the  power  house.  In  both  cases  the 
batteries  have  in  general  been  installed  to  regulate  the 
excessive  fluctuations  in  load  peculiar  to  railway  work. 
By  thus  relieving  the  machinery  and  copper  of  these 
rapid  changes  in  load,  and  obtaining  a  constant  load 
factor  approximating  loo  per  cent.,  the  cost  of  opera- 
tion, the  maintenance  of  machinery  and  the  first  cost 
of  machinery  and  copper  have  been  in  a  great  many 
cases  reduced  to  an  astonishing  degree.  Batteries 
have  also  been  used  very  extensively  in  connection 
with  roads  operating  from  high-tension  alternating- 
current  transmission  with  rotary  conversion  to  500 
volts  direct  current,    the    battery    in   such    cases    being 


This  company  generates  from  water  power.  The 
water  is  taken  from  Lake  Erie  near  the  last  lock  of 
the  Welland  canal,  and  led  about  twelve  miles  to  the 
edge  of  the  mountain.  Here  it  has  a  head  of  275  ft., 
and  falls  to  the  wheels  through  an  iron  flume  of  8  ft. 
diameter  at  the  top  and  6  ft.  at  the  bottom.  Electric 
power  is  generated  at  2400  volts,  two  phase,  and 
stepped  up  to  22,000  volts,  three  phase,  and  thus 
delivered  thirty-four  miles  to  Hamilton. 

Tile  sub-station  at  Victoria  Avenue,  Hamilton,  con- 
tains all  the  machinery  required  to  transform  and 
distribute  the  current  for  the  various  uses  required. 
Thus  power  is  distributed  to  the  Hamilton  Street 
Railway  Company,  the  Hamilton  and  Dundas  Railway 
and  the  Hamilton    Radial    Railway,    and    is    also    used 
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for  light  and  power  in  the  city.  This  light  and  power 
consists  of  I  lo-volt  incandescents  and  arcs  and 
alternating-current  motors.  The  apparatus  in  the 
sub-station  consists  of  three  300-kw,  66-cycle  rotary 
converters,  with  550-volt  secondaries,  ten  175-kw 
static  transformers,  22,000-volt  three  phase  to  2,400- 
v-olt    two    phase,    six     150    k.w.     static    transformers. 


the  operation  of  this  battery  lies  in  the  fact  that  it 
would  hardly  be  possible  to  operate  the  rotaries 
without  the  battery  on  account  of  hunting.  An 
additional  advantage  of  this  battery  is  that  of  supplying 
current  to  the  roads  during  the  early  morning  hours, 
when  the  load  is  light,  thus  giving  an  all-night  service 
without  the  necessity  of  operating  the  rotaries  con- 
tinuously. 

The  flexibility  of  this  system  is  marked, 
and  the  advantage  of  operating  lights, 
synchronous  motors  and  direct-current 
motors  from  the  same  transmission  line 
is  of  manifest  importance.  It  is  sufficient 
to  say  that  the  storage  battery  has  thus 
opened  a  field  in  which  lighting  and 
railway  interests  become  one,  and  it  is 
safe  to  predict  that  all  high-tension  trans- 
mission lines  designed  to  supply  direct 
current  through  rotaries  for  railways 
will  be  laid  out  upon  the  above  general 
plan,  and  light  furnished  from  the  same 
lines  wherever  it  is  applied. — From  the 
Street  Railway  Journal. 


Kni.  2. — TiiRKE  3011  K.  W.  Rotaries. 

22,000-volt  three  phase  to  350-volt  two  phase,  and  a 
storage  battery  of  "  Chloride  Accumulators"  of  capacity 
equal  to  400  amps,  at  550  volts. 

The  switchboard  and  battery  booster  are  shown  in 
Fig.  I,  the  rotaries  in  Fig.  2.  The  transformers  are 
shown  in  Fig.  T,.  These  machines  supply  current  to 
the  railways,  and  are  operated  in  parallel  with  the 
storage  battery.  The  latter  absorbs  the  fluctuations  of 
the  current  and  enables  the  rotaries  to 
run  steadily  with  a  fixed  constant  load, 
which  represents  the  average  demand  of 
the  railway  circuit.  It  is  this  fact  that 
renders  it  possible  to  operate  incandes- 
cents and  arcs,  electric  street  cars  and 
svnchronous  motors  from  the  same  busses 
fed  from  current  over  the  same  high- 
tension  transmission  line. 

The  regulating  eff"ect  of  this  battery  is 
shown  by  the  two  cuts,  Figs.  4  and  5. 
Fig.  4  is  a  reproduction  of  a  voltage  curve 
taken  from  a  recording  volt-meter  while 
the  battery  was  in  service.  This  voltage 
is  taken  upon  the  i  lo-volt  lighting  circuit, 
and  shows  a  variation  of  such  small 
magnitude  that  it  is  not  detected  from 
observation  of  the  lights.  Fig.  5  is  a 
reproduction  of  a  similar  curve  during  a 
corresponding  period  of  another  day  when 
the  battery  was  off  the  circuit.  Here, 
under  the  same  local  conditions,  a  fluc- 
tuation in  voltage  of  large  magnitude  is  seen,  rendering 
operation  impracticable. 

This  battery  has  uses  other  than  the  regulation  of 
fluctuations.  Frequently  upon  a  system  of  this 
character  some  trivial  accident  to  line  or  machinery 
will  cause  temporary  shut-downs.  In  the  plant  under 
consideration  such  accidents  have  occurred  several 
times,  but  the  roads  have  never  been  closed  down, 
since  the  battery  has  discharged  upon  such  occasions 
to  tide  over  the  troubles.  The  Hamilton  Company  has 
found  that  one  of  the  strongest   points    with    regard 


THE  BREMER  ARC  LAMP. 

Mr.  Laporte  read  a  paper  before  the 
International  Society  of  Electricians  in 
Paris  recently,  giving  the  results  of  tests  of  the  Bremer 
arc  lamp  made  in  the  central  laboratory  of  electricity  in 
Paris  during  the  last  exhibition.  According  to  the 
Electrical  Engineer  the  characteristic  features  of  the 
Bremer  lamp  are  the  arrangement  of  the  carbons,  which 
are  nearly  vertical,  but  form  an  acute  angle  ;  the  regu- 
lation of  the  arc  under  the  influence  of  a  magnetic  field, 
the  regulation  being    made  automatically  b)-    the  inten- 


Kic.  3. — The  Transformers. 

sity  of  the  current;  and  the  use  of  a  special  positive 
carbon,  the  composition  of  which  is  still  kept  secret. 
For  a  43  to  45  volt  and  g  ampere  lamp  the  special 
positive  carbon  has  a  diameter  of  7  mm.,  while  for  the 
negative  carbon  a  Siemens  carbon  of  6  mm.  diameter 
is  used.  The  special  positive  carbon  has  a  considerably 
higher  specific  resistance — 12,300  microhms  centimetre 
— *hat  of  the  Siemens  carbon  being  between  8,300  and 
9,400.  The  positive  carbon  contains  a  certain  number 
of  metallic  salts,  and  during  combustion  rather  large 
quantities  of   deposits  are  formed,  magnesia    being  the 
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principal  constituent.  This  magnesiu  is  deposited  on  his  tests,  the  author  says  :  "  It  cannot  be  denied  that 
a  screen  above  the  arc,  which  then  acts  as  a  reflector  these  figures  are  favourable  to  the  Bremer  lamp.  The 
and  produces    a   favourable    distribution    of   the  light.      only     point    which    still     needs    to    be    cleared     up     is 
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Fig.  4. — V'OLTAGE  Curves,  with  Batterv  in  Circuit. 
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Fig.  5. — Voltage  Curves,  Without  Battery  in  Circuit. 


The  colour  of  the  light    is    peculiar  ;   it    is   between  the  whether  the  price  of  the   special   carbon    may  not  offset 

colour  of  the    light    of  incandescent    lamps   and  that  of  the  advantage  put  in  evidencebythephotometric  tests." 

ordinary   arc    lamps    without    globe.     The    results    of  - 

photometric  tests  and  the  comparison  with  an  ordinary  One    of  the    essentials    of  doing   good    trade    paper 

arc    lamp  show    that    the    consumption    of   watts    per  advertising   is  to  know    when    and  where  to  advertise, 


Nc").  6. — View  in  Battery  Room. 


candle  for  the  ordinary  arc  lamp  is  about  twice  that  as  well  as  how.  Good  advertising  in  poo^  publica- 
for  the  Bremer  arc  lamp,  the  exact  ratio  taken  from  tions  is  on  a  par  with  poor  advertising  in  good 
the  table  being  200 -^  1 17.      Referring  to  the   results   of     papers. 


TME  CANADIAN   ELECTRICAL  INEW8 


January,   1902 


Emmmm 


Ou^3sr.A.rj.A.. 


PUBLISHED   ON   THE   TENTH   OF   EVERY   MONTH    BY 

THE  C  H.  MORTIMER  PUBLISHING  CaY 

of  Toronto,  Limited, 

Head  Office  :  Confederation  Life  Building, 

Corner  Yonge  and  Richmond  Streets, 
TOI^OnSTTO, 

Telephone  Main  2362. 

Branch  Office  :  Imperial  Blilding,  Montreal. 

Bell  Telephone  ^290. 

--I  DVERTISEMEyTS, 

Advertising  rates  sent  promptly  on  application.  Orders  for  advertising  should 
reach  the  oSce  of  publication  not  later  than  the  28th  day  of  the  month  immediately 
preceding  date  of  issue.  Changes  in  advertisements  will  be  made  whenever  desired, 
without  cost  to  the  advertiser,  but  to  insure  proper  compliance  with  the  instructions 
of  the  advertiser,  requests  for  change  should  reach  the  office  as  early  as  the  26th  day 
of  the  month. 

S  VBS  CRIP  Tl  ONS, 

The  Electrical  News  will  be  mailed  to  subscribers  in  Canada,  or  the 
UnitedStates,  post  free,  for  $1.00  per  annum,  50  cents  lor  six  months.  The  price  o*^ 
subscription  should  be  remitted  by  currency,  registered  letter,  or  postal  ©""der 
payable  to  the  C.  H.  Mortimer  Publishing  Company  of  Toronto,  Limited.  P  ase 
do  not  send  cheques  on  local  banks  unless  25  cents  is  added  for  cost  of  discount. 
Money  sent  in  unregistered  letters  will  be  at  senders'  risk.  Subscriptions  from 
foreign  countries  embraced  in  the  General  Postal  Union  $1.50  per  annum.  Sub- 
scriptions are  payable  in  advance.  The  paper  will  be  discontinued  at  expiration 
of  term  paid  for  if  so  stipulated  by  the  subscriber,  but  where  no  such  under- 
standing exists,  will  be  continued  until  instructions  to  discontinue  are  received 
and  all  5  rrearages  paid. 

Subsc  fibers  may  have  the  mailing  address  changed  as  often  as  desired.  When 
ordering  change,  always  give  the  old  as  well  as  the  new  address. 

Subscribers  are  requested  to  promptly  notify  the  publishers  of  failure  or  delay  in 
•-he  deliverj-  of  the  paper. 

EDITOR'S  ANyOUNCEMEXTS. 

Correspondence  is  invited  upon  all  topics  coming  legitimately  within  the  scope  o 
this  journal. 

The  ' '  Canadian  Electrical  News  '  *  has  been  appointed  the  official  paper 
of  the  Canadian  Electrical  Association. 

CANADIAN   ELECTRICAL  ASSOCIATION. 


OFFICERS: 

President  : 

P.  G.  GOS-LER,  Geieral  Superintendent  and  Electrical  Engineer,  Royal 

Electric  Co.,  Montreal. 

1ST  Vice-President  : 

B    F.   REESOR,  Manager  Electric  Light  &  Power  Co  ,  Lindsay,  Ont. 

2ND  Vice-President  : 

EDWARD  SLADE,  Gceral  Superintendent  'acquesCartier  Light  i^ 

Power  Co.,  Quebec. 

Secretary-Treasurer : 

C.  H.   MORTIMER,  Electrical  News,  Toronto. 

Executive  Committee: 

J.   J.  WRIGHT,  Manager  Toronto  Electric  Light  Company,  Toronto. 

JOHN  YULE,  Manager  Guelph  Light  &  Power  Co.,  Guelph,  Ont. 

A     B.  SMTTH,  Superintendent  G.  N.  W.  Telegraph  Co..  Toronto 

W.  H.  BROWNE,  Manager  Royal  Electric  Company,  Montreal. 

ORMOND  HIGMAN,  Chief  of  Electrical  Inspection  Department,  Ottawa. 

A.  A.  DION,  Superintendent,  Ottawa  Electric  Cc,  Ottawa,  Ont. 

JOHN  MURPHY,  Ottawa  Electric  Co.,  Ottawa,  Ont. 

A.  SANGSTER,  Manager  Electric  Light  &  Power  Co.,  Sherbrooke,  Que. 

GEO.  U.  G.  HOLMAN,  Manager  Canad  an  Electric  Light  Co.,  Levis,  Qog 

R.  B.  THORNTON,  Royal  Electric  Co.,  Montreal,  Que. 


ONTARIO  ASSOCIATION  OF  STATIONARY 
ENGINEERS. 


BOARD   OF    EXAMINERS. 


President,  O.  P.  ST.  JOHN, 
Vice-President,  THOS.  ELLIOTT, 
Registrar,  J.  G.  B.4IN, 
Treasurer,  A    M.  WICKINS, 
.Solicitor,  H.  CARSC.ALLEN, 


Toronto. 

Hamilton 

H3  YorkviUe  Ave.,  Toronto 

Toronto. 

Hamilton. 


TORONTO  -O.  P.  St.    John,  A.  M.  Wickens,  A.  E.   Edkins,   J.  G.  Bain,   F. 

Donaldson. 
HAMILTON— Robt.  Mackie.  Thos.  Elliott. 
BR.^NTFORD— A.  Ames,  care  Patterson  vt  Sons. 
LONDON— F.  G.  Mitchell. 
OTTAWA— Thomas  Wesley. 
BOWMANVILLE— Rodger  Fi^hliegh. 

Information  regarding   examinations   will  be  furnished   on  application    tj  any 
member  of  the  Board.  

CANADIAN  ASSOCIATION  OF  STATIONARY 
ENGINEERS. 


executive  committee. 
President,  CHAS.  MOSELEY,       - 
Vice-President.  W.  0EI.SCHL4GER, 
Secretary',  A.  M.  WICKENS, 
Treasur-.  G.  W.    DAWSON, 
Conductor,  JOHN  M.  DIXON 
Door  Keeper,  J.  STRUTHERS, 


Toronto,  Ont. 
Berlin,  Ont. 
Toronto,  Ont. 
Hamilton,  Ont. 
Toronto,  Ont. 
Sarnia  Ont. 


Bak.rvk   of  Prosperity 

Toronto,  January   1st,   1902. 
At  sight  pay  to 

Euery    subscriber    of  THE   CANADIAN    ELECTRI- 
CAL   NEWS  AND    ENGINEERING    JOURNAL 

Three  Hundred  and  Six'y-Fiue  Happy  Days. 
Value  Received. 

The  C.  H.  MORTIMER  PUBLISHING  CO. 
of  Toronto,   Limited. 


The  interest  that  is  being  shown  in  the 
DeputmeTt"        Question    and  Answer  Department  of 

this  journal  is  most  gratifying'  to  the 
publishers.  A  large  number  of  readers  have  accepted 
the  invitation  to  submit  questions,  and  as  a  result  it 
has  been  possible  to  give  information  touching  a  wide 
variety  of  subjects.  We  are  thankftil  to  those  who 
have  sent  in  questions,  as  we  feel  that,  besides  the 
assistance  which  has  been  given  them,  a  li\e  question 
and  answer  department  is  one  of  the  best  means  of 
making  the  journal  useful  to  and  appreciated  by  sub- 
scribers. Questions  for  the  February  issue  are  now  in 
order. 


The  Ottawa  Electric  Company  are  the 
^'"V.c  Sng'""  P'a'nf'ffs  in  a  suit  now  before  the  Ottawa 

courts  that  is  of  considerable  interest  to 
electric  lighting  companies.  The  action  arose  out  of 
the  Ottawa-Hull  fire  of  April,  igoo,  by  which  a  large 
portion  of  the  circuits  and  other  property  of  the  Ottawa 
Electric  Company  were  destroyed.  The  present  action 
is  brought  to  recover  the  amount  held  by  the  corpora- 
tion for  alleged  breach  of  contract.  Under  its  agree- 
ment with  the  company  the  city  is  entitled  to  deduct 
50  cents  a  light  for  the  lights  which  are  out  at  times 
in  different  parts  of  the  city  when  they  should  be  burn- 
ing. The  company,  however,  claim  exemption  in  this 
instance,  on  the  ground  that  it  was  through  no  fault  or 
negligence  on  their  part  that  the  lights  in  question 
were  not  burning.  The  amount  involved  is  between 
$12,000  and  $15,000.  Whatever  may  be  the  decision, 
it  would  seem  to  be  a  wise  precaution  for  lighting  com- 
panies to  endeavor  to  have  embodied  in  their  agree- 
ments with  municipalities  a  provision  covering  such  a 
contingency  as  was  responsible  for  the  suit  in  question. 


It  is  interesting  to  watch  the  constantly 

Blectricity  in  Glass   .  ,      •  f     1      »   ■    ■ .       t- 

„  ,  broadenmg  uses   of  electricity,  hventu- 

OSaking.  ^^  ^ 

ualiy  its  applications  seem  likely  to  be- 
come altnost  as  numerous  as  the  varied  branches  of  in- 
dustry. It  is  now  proposed  to  employ  a  continuous 
electric  furnace  in  the  manufacture  of  glass.  Since  the 
glass  is  electrolytically  decomposed  by  a  continuous 
current,  it  is  necessary  toemploy  alternating  currents  for 
the  electric  glass  furnace.  The  furnace  contains  three 
electric  arcs,  arranged  along  an  inclined  plane.  Helow 
each  arc  is  a  pocket  in  which  the  fused  mass  can  collect 
and  overflow  to  the  next  one.  The  crushed  and  mixed 
material  is  fed  in  a  continuous  stream,  the  fused  glass 
being  drawn  off  in  like  manner.  The  lower  tempera- 
ture of  fusion  of  glass-making  material  as  compared 
with  those  employed  in  the  manufacture  of  calcium 
carbide,  has  made  possible  the  construction  of  a  con- 
tinuous furnace.  An  important  advantage  to  be  secured 
by  the    use  of  the    electric  furnace   in  glass  factories  is 
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the  sa\  iiig  in  cost  and  maintenance  of  plant,  such  as 
furnaces,  regenerators,  gas  producers,  etc.  By  the 
electric  furnace  the  heat  necessary  to  immediately  fuse 
the  powdered  material  is  always  available,  thereby 
saving  time.  It  also  permits  of  glass-making  wherever 
water  power  is  available,  instead  of  in  certain  localities 
only  in  which  cheap  fuel  can  be  had. 


I\  our    November    issue    some    parti- 

Mond  Gas  atid  Gas  ,  •  r    ^i         at       j     i-      . 

culars  were  sjn  en    ol    the    Mond    tue 

Engines.  '^  ' 

gas  which  is  being  exploited  in  Eng- 
land. We  have  since  received  a  copy  of  a  report  on 
the  subject  made  by  Mr.  Edward  Atkinson  to  the  Bos- 
ton Manufacturers'  Mutual  Fire  Insurance  Company. 
Mr.  .Atkinson  has  recently  returned  from  England, 
where  he  investigated  the  process  of  producing  the  gas. 
He  states  that  large  steam  plants  are  being  whclly  re- 
moved in  order  to  make  way  for  the  introduction  of 
Mond  gas  and  the  gas  engine.  In  making  this  gas  no 
coke  is  produced,  but  practically  the  whole  of  the  coal 
is  burned  away  by  a  minute  supply  of  air  and  steam. 
Dr.  Mond,  the  inventor,  is  able  to  use  ordinary 
slack  coal  and  to  turn  this  into  gas  at  so  low  a  temper- 
ature as  to  obtain  much  more  ammonia  than  can  be  got 
from  the  coal  distilled  for  illuminating  gas.  This  pro- 
ducing gas  has  no  illuminating  qualities,  but  is  used 
principally  for  two  purposes,  namely,  as  a  source  of 
motive  power  in  gas  engines,  and  in  the  employment  of 
furnace  heat  by  the  aid  of  regenerators.  It  is  claimed 
that  the  sulphate  of  ammonia  obtained  will  repay  three- 
fourths  of  the  cost  of  the  coal  used. 


Sir  Frederick  Bramwell  makes  some  interesting 
comparisons  between  the  gas  engine  and  the  steam  en- 
gine. With  the  best  steam  engine  he  estimates  that 
only  14  percent,  of  the  energy  of  the  fuel  is  utilized, 
while  with  the  gas  engine  twice  that  amount  can  be  ob- 
tained. Between  the  ordinary  gas  engine  and  the  or- 
dinary steam  engine,  the  comparison  is  much  in  favor 
of  the  former.  In  a  test  made  in  Birmingham  a  few 
years  ago  the  average  consumption  of  eight  steam  en- 
gines was  such  as  to  give  only  about  4  per  cent,  of  the  fuel 
energy,  whereas  Bramwell  contends  that  a  reason- 
ably good  gas  engine  will  give  seven  times  this  amount. 
He  claims  that  the  replacement  of  steam  engines  by 
gas  engines  would  save  four-fifths  of  the  coal  now  con- 
sumed. Another  point  advanced  in  favor  of  the  Mond 
gas  engine  is  that  the  ammonia  produced  yields  a 
money  value  of  4  shillings  6  pence  per  ton  of  coal  con- 
simied.  If  the  results  claimed  by  Bramwell  can  be 
obtained,  producer  gas  may  well  receive  the  attention 
of  owners  of  steam  plants.  One  objection,  however,  to 
the  Mond  process  is  that  it  can  only  be  applied  economi- 
cally in  large  establishments  requiring  not  less  than  one 
hundred  horse  porwer.  Another  objection,  and  per- 
haps a  more  serious  one,  is  that  the  gas  is  intensely 
poisonous  and  must' be  used  with  great  care  to  prevent 
leakage. 


An  act  governing  the  supply  of  this  gas  for  power  and 
heating  purposes  has  been  passed  in  favor  of  the  South 
Staffordshire  Mond  Gas  Company.  The  maximum 
price  is  fixed  at  three  pence  per  1,000  cubic  feet  to  con- 
sumers requiring  not  less  than  16,000,000  cubic  feet 
per  annum,  and  four  pence  to  consumers  requiring  less 
than  this  quantity.     The  3c t  places  the  nijnimum  heat' 


ing  value  of  the  gas  at  125  British  thermal  units  per 
cubic  foot,  and  the  gas  must  never  contain  more  than 
14  per  cent,  of  carbon  monoxide.  If  the  consumer  uses 
the  gas  for  lighting  purposes  the  company  may  cut  ofl 
his  supply. 


The  recent  achievernents  by  Signor 
Ocean  Telegraphy.    Marconi    towards    the  transmission   or 

messages  across  the  Atlantic  without 
the  employment  of  wires  has  aroused  intense  public 
interest  in  that  system  of  telegraphy,  and  placed  it  in 
the  category  of  commercial  possibilities.  Marconi's 
success,  if  such  it  may  be  termed,  has  been  speedily- 
accomplished,  as  it  was  in  the  year  1895  that  he  first 
turned  his  attention  to  wireless  telegraphy.  From 
laboratory  tests  he  gradually  increased  the  distances 
over  which  the  messages  were  transmitted  until  he  has 
finally  bridged,  as  it  were,  an  ocean  space  of  nearly 
two  thousand  miles.  For  military  purposes  wireless 
telegraphy  has  been  found  advantageous  by  all  the 
leading  nations  of  the  world,  including  Great  Britain, 
France,  Germany,  Japan  and  Russia.  The  Govern- 
inent  of  Canada  has  recognized  its  advantages  by  em- 
ploying the  system  for  transmission  of  messages  across 
the  Straits  of  Belle  Isle.  The  longest  distance  covered 
previous  to  the  trans- Atlantic  experiments  was  186 
miles.  This  was  from  the  Isle  of  Wight  to  Cornwall, 
England.  Gradually  the  obstacles  were  overcome. 
Marconi  claims  to  have  removed  the  objection  of  want 
of  privacy  by  tuning  his  receiving  instruments  so  that 
the  messages  will  respond  only  to  the  tuned  instruments. 


Marconi's  success  has  been  doubted  by  such  elec- 
tricians as  Edison,  Greely  and  others,  but  this  is  only 
what  might  be  expected  when  it  is  remembered  how 
much  incredulity  attended  the  laying  of  the  first  trans- 
Atlantic  cable  and  the  introduction  of  other  inventions 
representing  recent  electrical  progress.  The  achieve- 
ment is  such  as  should  elicit  both  admirat'on  and  com- 
mendation from  scientists  and  the  public  at  large. 
Admitting  that  what  Marconi  claims  to  have  accom- 
plished in  sending  signals  across  the  .Atlantic  to  be 
true,  the  question  at  once  suggests  itself  whether  the 
system  is  commercially  practicable.  On  this  point  no 
one  can  speak  with  certainty  ;  developments  must  be 
awaited.  If  it  is  found  possible  to  devise  some  scheme 
of  non-interference  to  prevent  confusion,  so  that  the 
messages  may  be  received  at  the  point  intended,  a  long 
step  forward  towards  its  adoption  for  commercial  pur- 
poses will  have  been  made.  The  absence  of  such  pro- 
vision has  so  far  been  one  of  the  greatest  objections  to 
all  forms  of  space  telegraphy.  Another  point  that  sug- 
gests itself  is  the  possibility  of  interference  from  fogs, 
clouds  or  storms.  If  wireless  communication  across 
oceans  should  be  found  feasible,  it  would  result  in 
greatly  cheapening  the  cost  of  communication,  and 
would  be  found  of  peculiar  advantage  to  Great  Britain 
and  her  Colonies.  It  is  somewhat  singular  that  only 
within  the  past  year  Prof.  Pupin,  of  Columbia  Univer- 
sity, has  invented  a  system  of  telephony  without  wires, 
making  it  possible  to  converse  over  much  greater  dis- 
tances than  were  considered  practicable. 


The  Berlin  &  Bridgeport  Electric  Street  Railway  Company, 
Limited,  has  obtained  a  charter  of  incorporation,  to  construct  an 
electric  raihvay  between  Berlin  and  Bridgeport,  Ont. 


THE  CANADIAN   ELECTRICAL  NEWS 


January,   1902 


MARCONI'S  TELEGRAPHY  EXPERIMENTS. 

On  December  15th  the 
announcement  was  made  by 
the  press  that  Signor  Wil- 
liam Marconi  had  succeeded 
in  transmitting  signals 
across  the  Atlantic  ocean 
without  the  use  of  connect- 
ing wires.  At  first  there 
was  much  incredulity  on  the 
part  of  the  public,  but  later 
details  seemed  to  establish 
the  fact  that  definite  results 
had  been  achieved.  Before 
leaving  England  Marconi  had  made  arrangements  to 
test  the  experiment.  The  two  objective  points  were 
the  Poldhu  Station  at  Cornwall,  England,  and  Signal 
Hill  at  St.    Johns,  Newfoundland,  the  distance  between 


SiGNoR  William  Marconi. 


tached  to  his  instruments  which  enabled  him  to  detect 
signals  which  the  instruments  would  not  record.  The 
combinations  were  perfect  though  faint.  Those  re- 
ceived on  Thursday  were  less  distinct  than  those  of  the 
previous  day.  This  is  attributed  to  trouble  experienced 
in   keeping    the   kite   elevated,  owing  to  baffling  winds. 

At  the  station  at  Cornwall  a  large  circle  of  twent}' 
poles  had  been  set  up,  each  one  of  which  is  150  feet 
high  and  bears  an  aerial  wire.  The  electric  force  that 
is  sent  out  from  this  transmitting  station  is  said  to  be 
one  hundred  times  greater  than  that  at  the  ordinary 
wireless  telegraph  station. 

When  a  permanent  station  is  installed  on  this  side 
Marconi  will  not  be  dependent  upon  fluctuations  of  the 
wind,  and  he  is  confident  of  making  the  signals  strong 
and  reliable,  that  is,  not  requiring  such  delicate  and 
sensitive  receiving  instruments,  by  employing  much 
greater  power  at  the  sending  station. 


\'iEW  OF  PoLnnr  Station,  Cornwall,  Whence  Signals  were  Transmitted. 


these  two  points  being  2,100  miles.  Marconi  arrived  at 
St.  Johns  on  December  6th,  bringing  with  him  most  of 
the  essential  apparatus  for  his  experiments.  Three 
days  later  he  cabled  to  the  Cornwall  station  orders  to 
begin  signalling  according  to  a  pre-arranged  schedule, 
commencing  at  3  p.m.  daily  and  continuing  until  6 
p.m.  During  these  hours  Marconi  elevated  a  kite  with 
an  cerial  wire.  He  remained  at  the  recorder  attached 
to  the  receiving  apparatus,  and  to  his  great  satisfaction 
received  signals  at  intervals  under  such  conditions  as 
assured  him  they  were  genuine. 

The  signals  consisted  of  dots  corresponding  to  the 
letters  in  the  Morse  alphabet,  which  is  made  by  three 
dots  or  quick  strokes.  Again  on  Thursday,  during 
the  same  hours,  the  kite  was  elevated  and  the  same 
signals  were  renewed.  Marconi  slates  that  he  received 
the  signals  through  a  specially  sensitive  telephone  at- 


Following  the  .announcement  of  Marconi's  success 
came  an  unexpected  development.  The  inventor  was 
served  with  legal  documents  from  the  solicitors  of  the 
Anglo-American  Telegraph  Company.  These  notified 
him  that  the  company  possess  an  exclusive  monopoly 
to  operate  or  construct  within  Newfoundland  and  its 
dependencies  any  system  by  which  telegraphic  com- 
munication can  be  obtained  from  any  point  in  the 
colon}-  to  outside  places.  They  demanded  that  he 
cease  his  experiments  and  remove  his  apparatus  forth- 
with, otherwise  the  company  w'ould  apply  for  an  in- 
junction restraining  him  from  further  tests.  The 
difficulty  has  been  referred  to  the  London  officials  for 
negotiations,  and  it  is  expected  that  a  satisfactory 
settlement  will  be  reached.  Meanwhile  Marconi  has 
temporarily  ceased  his  experiments  in  Newfoundland 
and  is  said  to  have  decided  upon  a  point  in  Cape   Breton 
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from  which  to  conduct  fui'ther  experiments  and  to  liave 
invostiijated  some  other  sites  with  a  view  to  erecting  a 
permanent  station.  The  Dominion  Government  have 
offered  him  every  facility  for  erecting  a  station  on  the 
Nova  Scotia  seaboard.  At  time  of  writing  the  inventor 
is  in  the  city  of  Qt'awa  conferring  with  the  Govern- 
ment officials.  He  will  then  proceed  to  England  to 
assist    in    the    negotiations    with    the    Anglo-American 
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Company.      It   is   reported   that  he  expects  to  return  to 
Canada  early  in  the  spring. 

Guglielmo  Marconi  was  born  at  Griffore,  near  Bo- 
logna, on  April  25,  1874.  His  mother  was  English  and 
his  father  was  Italian.  Since  i8q8  he  has  resided  in 
England.  In  March,  1899,  the  first  message  by  wire- 
less telegraphy  was  sent  across  the  English  Channel, 
from  South  Foreland  to  Bologna,  thirty-two  miles 
distant.  In  the  following  summer  the  French  naval 
vessel  Vienne  communicated  with  both  France  and 
England  at  a  distance  of  42  miles.  A  month  later 
Marconi  enjoyed  the  distinction  of  directing  the  man- 
CEuvres  of  the  British  fleet,  sending  messages  more 
than  eighty  miles  from  one  ship  to  another,  and  130 
miles  through  two  ship  stations.  He  subsequently 
came  to  America  and  successfully  reported  the  interna- 
tional yacht  races  by  his  wireless  system.  His  patents 
are  controlled  by  the  Marconi  Marine  Communication 
Company,  Limited,  and  by  the  Marconi  Wireless  Tele- 
graph Company. 

MR.   dwight's  views. 

Concerning  Marconi's  experiments,  Mr.  H.  P. 
Dwight,  of  Toronto,  general  manager  of  the  Cireat 
Northwestern  Telegraph  Company,  says  : 

"  I  learned  a  long  time  ago  to  believe  that  there  was 
no  limit  to  electrical  development.  I  used  to  think 
there  might  be,  but  the  older  I  get  the  more  I  am  in- 
clined to  believe  that  this  business  of  ours  is  in  its  in- 
fancy. The  first  Atlantic  cable  that  was  laid,  45  or 
more  years  ago,  gave  a  little,  feeble  sign  of  life  and 
expired.  It  was  hardly  more  successful  than  this  ex- 
periment of  Marconi's  in  bringing  a  signal  1,700  miles 
across  the  Atlantic.  It  is  well  known,  however,  that 
the  successful  laying  of  that  cable  and  the  fact  that  it 
showed  even  a  feeble  sign  of  life  gave  confidence  to 
enthusiastic  promoters  of  cable  telegraphy,  and 
in  due  time  capital  was  forthcoming  for  other  cables, 
until  there  are  to-day  14  Atlantic  cables  working 
regularly  and  successfully  between  America  and  the 
Old  World. 


"  It  can  hardly  be  considered  impossible  or  even  un- 
likely that  a  similar  development  may  take  place  in 
wireless  telegraphy.  It  will  take  time,  however,  to  do 
this.  There  are  many  difficulties  to  be  overconTe,  but 
the  best  electrical  experts  in  the  world  are  alive  to  the 
situation,  and  it  will  not  be  their  fault  if  wireless  tele- 
graphy does  not  become  succes^ful.  When  the  tele- 
phone was  first  invented  it  was  looked  upon  as  simply 
a  curious  toy,  and  nobody  ever  dreamed  of  such  a 
wonderful  development  of  its  use  as  we  see  to-day.  I 
look  upon  the  telephone  as  the  most  marvellous  inven- 
tion of  the  age.  The  wonder  of  it  is  overlooked  in  its 
familiar,  every-day  use.  If  it  had  been  said  twenty- 
five  or  thirty  years  ago  that  a  time  was  coming  in  the 
near  future,  when  a  man  seated  in  his  office  in  Toronto 
could  by  means  of  a  slender  wire  and  an  electrical  cur- 
rent, hear  his  friend  in  New  York  and  recognize  his 
voice  as  clearly  as  if  he  were  on  the  other  side  of  the 
table  ;  or  could,  by  like  means,  see  him  as  plainly  as 
if  he  sat  before  his  eyes,  such  statements  would  have 
been  looked  upon  as  equally  absurd  and  impossible. 
Vet,  one  of  these  is  to-day  a  familiar  thing,  and  the 
other  is  known  to  be  theoretically  possible,  and  not 
at  all  unlikely  may  become  a  common  occurrence. 

"  I  am  reminded  of  an  anecdote  of  Lord  Kelvin,  who 
visited,  incognito,  an  electrical  establishment  where  he 
was  shown  through  by  a  young  man,  who  expatiated 
at  great  length  upon  all  the  wonderful  matters  in  con- 
nection with  the  establishment  with  an  air  of  the 
greatest  possible  confidence,  evidently  intended  to  im- 
press the  visitor  with  the  idea  that  he  knew  it  all. 
When  he  got  through.  Lord  Kelvin  asked  him,  '  Can 
you  tell  me  what  electricity  is  ? '  The  young  man 
hesitated,  and  was  speechless  when  Lord  Kelvin  added, 
'  I  think  that  you  and  I  know  very  little  about  it.' 

"  Wireless  telegraphy  cannot  be  said  to  be  a  new 
discovery.  Electricians  long  ago  discovered  the  sym- 
pathy between  wires,  say,  on  opposite  sides  of  the 
street  ;    and   they   have    been  experimenting  to  see  how 
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this  could  be  increased.  Sir  Williain  H.  Preece,  the 
electrician  of  the  British  Post-office  Department,  has 
been  experimenting  for  many  years,  and  greatly  in- 
creased the  distance  over  which  messages  could  be  sent 
without  wires.  Marconi  and  others  have  simply  ex- 
panded this  idea,  increasing  distances,  until  now  it 
would  seem  that  a  signal,  at  least,  has  been  success- 
fully sent  over  the  Atlantic,  a  distance  of  about  1,700 
miles.      These  experiments  are  not  going  to  cease,  and 
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it  is  increditable  to  suppose  that  there  will  not  be  great 
advances  in  this  direction. 

"  Meantime  it  is  but  right  to  say  that  cable  com- 
panies'and  teleg-raph  interests  are  not  greatly  alarmed 
as  to  any  immediate  injury  to  business  from  wireless 
telegraphy.  Whatever  may  be  the  success  of  the  latter, 
there  will  alwaj's  be  abundant  scope  and  use  for  all 
existing  systems." 


MARCONI'S  ACHIEVEMENT. 

By  D.  H.   Keelev, 
Suptrintendent  Dominion  Government  Telegraph  Service. 

When  a  man  gets  his  name  up  for  anything  he  does 
or  has  in  hand,  he  finds  himself  liable  to  answer  for 
many  things  straightway  ascribed  to  him  that  he  never 
dreampt  of  in  his  philosophy.  To  Mr.  Marconi  many 
things  have  been  ascribed  in  advance  of  his  actual 
achievements.  He  has  so  far  never  taken  the  trouble 
to  warn  the  enthusiasts  who  indulge  in  these  imagin- 
ings against  their  going  too  fast.  But  after  all  that  is 
the  only  thing  he  could  warn  them  against  ;  for  in  the 
course  of  events  one  anticipation  after  another  has 
been  fulfilled  as  a  natural  consequence  or  a  foregone 
conclusion  of  the  wonderful  work  he  is  engaged  in. 
.Anyone  being  persuaded  of  this  at  the  time  the  start- 
ling announcement  was  made  of  the  attainment  of 
trans-Atlantic  signalling  by  the  wireless  telegraph, 
would  naturally  await  confirmation  of  the  report  from 
the  head  centre.  This  confirmation  is  to  hand.  The 
writer  has  had  it  direct  from  Mr.  Marconi  himself  since 
his  arrival  at  Ottawa.  There  was  a  pre-arranged  sig- 
nal at  a  given  rate  from  a  costly  transmission  station 
at  Cornwall,  in  England.  When  the  perpendicular 
conductor  at  the  coast  of  Newfoundland  was  elevated 
by  balloon  to  a  certain  height,  the  receiving  apparatus 
caught  the  expected  waves  and  "  hundreds  and  hun- 
dreds of  them  at  the  pre-arranged  rate  were  received 
for  several  hours  continuously."  And,  as  the  writer 
was  given  to  understand,  the  concurrence  of  the  trans- 
mitted and  received  signals  was  established  by  cable 
messages  exchanged  at  the  conclusion  of  the  trial. 
.All,  apparently,  that  remains  to  be  done  is  to  duplicate, 
on  this  side  of  the  Atlantic,  the  plant  that  is  in  opera- 
tion in  England  ;  then  messages  can  be  sent  to  and 
fro,  and  the  adaptation  of  the  Marconi  system  for 
spanning  the  seas  will  be  demonstrated. 

A  great  deal  of  fuss  is  being  made  over  this  remark- 
able achievement  from  the  point  of  view  of  its  bring- 
ing the  two  continents  into  communication.  If  that 
was  all  there  is  to  it,  Mr.  Marconi  would  not  long  be 
remembered,  because  it's  an  old  thing,  and  he  would 
only  have  found  a  second  way  of  doing  what  we  now 
do  and  will  do  for  years  and  j'ears  to  come  with  the 
submarine  wires.  What  Marconi  has  done  puts  it  in 
our  power  to  keep  in  touch  with  every  ship  that  sails 
to  sea.  These  vessels,  needing  only  the  requisite  and 
now  available  equipment,  can  be  in  touch  with  both 
shores  at  all  times.  There  need  not  be  more  than  one 
line  of  communication.  Mr.  Marconi  promises  a  lot 
of  them  to  be  obtained  by  means  of  an  harmonic  ela- 
boration ol  his  system.  To  my  mind,  one  line  would 
be  enough.  The  more  important  ships  at  sea  would  be 
akin  to  the  numerous  offices  on  an  ordinary  long  line  of 
telegraph  in  the  open  country  districts  where  the  busi- 
ness of  each  office  is  small.  In  the  aggregate,  it  is  a 
very  large    business — and  it  pays  ;  but  there  is,  never- 


theless, not  enough  of  it  to  occasion  the  stringing  of 
second  wire  on  the  poles.  So  then,  the  single  line  of 
wireless  communication  embracing  the  seas  would 
answer  all  rec]uirements.  It  will  create  a  new  condition 
of  things  in  the  business  of  ocean  travel  and  operations 
on  the  seas  and  must  incidentally  increase  the  work  of 
the  submarine  cables  immensely. 

With  increased  traffic  there  is,  of  course,  the  possi- 
bility of  the  trans-Atlantic  cable  tolls  being  made  lower 
than  they  now  are,  so  everybody  will  be  the  better  off 
and  none  will  have  occasion  to  regret  the  advent  of  the 
distinguished  inventor  who  is  so  conspicuously  instru- 
mental in  bringing  it  all  about. 

Ottawa,  January  6th,   1902. 


\    QUESTIONS  AND  ANSWERS 

"  Dynamo  "  :  I  would  like  a  little  more  information 
than  your  reply  to  ''Ambition  "  conveys  in  your  No- 
vember issue,  about  electrical  heaters.  I  am  running 
a  smair municipal  alternating  plant  (1,000  x  52  v.),  and 
would  like  to  make  the  operator's  room  (lox  12)  a 
little  more  comfortable  during  the  night.  I  have  power 
and  current  to  spare,  and  plenty  of  large  galvanized 
iron  wire.  I  am  not  particular  as  to  efficiency,  heat 
being  the  object,  and  if  you  could  without  taking  up 
too  much  space  explain  the  construction  of  a  service- 
able article  it  would  be  a  favor.  Must  a  transformer 
be  used,  or  can  it  be  run  off  the  primary?  My  '  ex- 
citer is  a  25  lighter  {i  10  v.).  Could  it  be  run  off  that  ? 
Is  the  heat  created  by  induction  or  direct  ?  Are  the 
two  leads  connected  with  the  two  terminals  of  one  coil 
without  danger  of  short  circuit  ?  If  a  cut-out  or  junction 
box  is  used,  what  size  should  the  fuse  wire  be?  What 
is  the  best  way  to  wind  non-inductively,  or  is  non-in- 
duction absolutely  necessary  ?  If  a  case  is  used,  what 
kind,  and  would  an  old  "  Babcock  "  do  ? 

Ans.  —  It  is  not  possible  to  give  you  very  much  infor- 
mation in  the  limited  space  available,  but  the  following 
will  give  an  approximate  idea  of  how  to  set  about  the 
work,  though  you  must  remember  that  it  is  not  possible 
to  give  exact  figures,  the  results  obtained  varying  very 
much  with  the  arrangement  of  the  room  and  the  ma- 
terial used,  ordinary  iron  wire  especially  varying  very 
much  in  its  composition  and  consequently  its  resistance. 
V'ou  must  also  bear  in  mind  that  the  underwriters  are 
likely  to  object  to  anything  not  the  product  of  some 
well-known  manufacturer.  In  addition  to  the  iron 
wire  you  will  need  two  pieces  of  i  inch  pine,  eight  in- 
ches wide,  the  length  varying  from  8  to  10  feet,  depend- 
ing on  the  gauge  of  your  wire  and  the  size  of  the  man- 
drel on  which  you  coil  it,  sufficient  's  inch  sheet  asbes- 
tos to  cover  one  side  and  the  two  edges  of  these  boards, 
approximately  20  square  feet,  and  about  25  square  feet 
of  wire  netting,  S/g  Inch  mesh,  and  screws,  glue  and 
small  staples.  Glue  the  asbestos  onto  the  boards,  so 
as  to  completely  cover  one  side  and  both  edges,  and 
after  coiling  the  wire  onto  a  2  or  3  inch  mandrel,  staple 
it  along  the  centre  of  the  covered  side  of  the  board,  tak- 
ing care  to  stretch  it  so  that  there  is  a  space  of  about 
j^  inch  between  each  turn.  .Assuming  that  you  have 
a  No.  8  wire,  we  would  suggest  that  you  coil  up  about 
325  to  350  feet,  and  after  connecting  one  end  to  one  of 
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the  52-voIt  transformer  terminals,  temporarily  connect 
the  other  transformer  lead  to  various  points  along  the 
coil  until  you  get  a  heat  which  keeps  the  room  comfort- 
able. Do  not  let  the  wire  get  too  hot  or  it  will  sag  and 
get  out  of  shape,  and  also  will  gradually  burn  away. 
After  you  have  found  the  proper  length,  which  can 
only  be  determined  by  experiment,  the  wire  netting 
should  be  put  on  as  a  protection  ;  it  will  be  necessary 
to  cut  it  into  strips  and  bend  it  to  a  half  circle  before 
tacking  to  place.  It  should  be  kept  about  two  inches 
clear  of  the  coil  at  all  points.  It  will  take  two  heaters 
of  this  kind  to  keep  a  10  x  12  room  of  ordinary  height 
at  a  good  temper.ature,  connected  in  parallel  across  the 
52-voIt  secondary  of  the  transformer.  It  would  not  be 
safe  to  connect  heaters  across  the  primary,  the  danger 
from  shocks  and  the  increased  fire  risk  being  too  great, 
nor  would  it  be  practicable  to  run  them  from  the  ex- 
citer, as  it  has  not  got  enough  capacity.  The  iient  is 
generated  directly  in  the  wire  which  carries  the  current. 
We  do  not  think  you  will  be  much  troubled  with  self- 
induction  in  a  heater  of  this  shape,  difficulty  being  ex- 
perienced only  when  the  wire  is  confined  in  an  iron  case. 
Heaters  built  as  above  will  require  about  a  40  ampere 
fuse  wire  for  each  ;  they  should  be  mounted  12  or  18 
inches  from  the  floor,  so  as  to  get  a  good  circulation  of 
air  round  them. 


extending  about  an  inch  above  the  copper  plate.  The 
solution  can  be  kept  saturated  by  keeping  a  few  undis- 
soKed  crystals  of  the  bluestone  always  in  the  bottom  of 
the  jar. 


"  C.K.  B."  writes  :  When  gravity  batteries  are  set  up 
new,  how  long  a  time  should  elapse  until  they  are  in 
good  working  order,  and  how  long  should  they  last  be- 
fore renewing  cleaning  zincs,  adding  blue  stone,  etc.  ? 
2.  Are  the  Crowfoot  zincs  called  zinc  electros?  3. 
Does  a  galvanometer  register  the  strength  of  the  bat- 
tery, or  simply  show  that  there  is  a  current  on  the  line. 
The  kind  I  speak  of  is  simply  a  cheap  compass  on  top 
of  a  small  coil  of  wire.  3.  Would  circuit  being  open 
cause  gravity  battery  to  waste  zincs,  blue  stone  and 
strength  of  solution,  more  than  if  they  were  on  cir- 
cuit ?  In  testing  specific  gravity  with  a  glass  bulb 
affair,  I  think  they  call  it  a  Hydrometer,  should  the 
bulb  rest  on  the  blue  solution,  or  should  it  stand  up  on 
the  whole  solution  ?  What  should  it  register  ?  When 
my  battery  was  new  it  sank  until  the  bulb  was  on  the 
blue  solution  and  the  top  of  the  glass  tube  was  almost 
under  the  water. 

Ans. — ( I )  A  gravity  battery  is  in  shape  to  operate  just 
as  soon  as  set  up,  provided  you  have  used  zinc  sulphate 
round  the  zinc,  instead  of  water,  and  that  your  copper 
sulphate  is  a  saturated  solution.  The  time  they  will 
last  depends  very  much  on  the  service  they  perform  and 
the  temperature  of  the  room;  we  would  say  under  or- 
dinary conditions  from  say  3  to  6  months.  2.  Yes,  the 
Crowfoot  zincs  are  called  zinc  electrodes.  3.  It  really 
shows  the  presence  or  absence  of  current,  but  as  the 
deflection  is  dependent  on  the  current  strength,  and  the 
external  resistance  being  constant,  the  current  strength 
varies  with  the  voltage  and  resistance  of  the  battery; 
it  is  under  this  condition  of  constant  external  resist- 
ance, a  more  or  less  reliable  indication  of  the  strength 
and  condition  of  the  battery.  4.  The  battery  will  last 
longer  if  closed  through  a  circuit  of  moderately  high 
resistance  than  if  left  on  open  circuit.  The  use  of  a 
hydrometer  is  scarcely  necessary  except  you  desire  to 
be  very  exact;  the  battery  ought  to  do  good  work  if 
the  zinc  and  copper  plates  are  clean,  the  zinc  sul- 
phate solutipn  weak  and  the  copper  sulphate  saturated, 


"Fireman"  :      What  is  a  surface  blow  off? 

Ans.  —  It  is  a  cock  or  valve,  usually  used  in  connection 
with  boilers,  placed  at  or  a  little  below  the  usual 
water  level,  with  a  mouth  extending  into  the  boiler  of 
dished  or  pan  shape,  so  as  to  easily  collect  all  grease  or 
scum  floating  on  top  of  the  water,  which  blows  off  into 
the  outer  air  if  the  cock  be  opened.  This  surface  blow 
off  is,  of  course,  in  addition  to  the  usual  blow  off  valve, 
connected  as  nearly  as  possible  to  the  lowest  point  in  the 
boiler. 


"Ambition":  What  is  the  meaning  of  the  terms 
consequent  pole  and  salient  pole. 

Ans. — A  salient  pole  is  one  whose  magnetism  is  pro- 
duced by  one  set  of  windings  ;  the  flux  through  conse- 
quent poles  is  made  up  of  two  or  more  fluxes  generated 
bv  two  or  more  coils. 


"Subscriber,  Montreal"  :  Can  you  inform  a  reader 
(i)  What  is  the  action  of  the  Wenhault  interrupter 
when  used  in  feeding  Rhumkoff  coils  with  A.  C.  ? 
(2)  Why  does  platinum  tip  get  burnt  off  electrode  in 
interrupter  so  easily? 

Ans.  :  (i)  The  principle  of  this  instrument  is  that  the 
current  flow  produces  a  gas  by  decomposing  the  acid 
surrounding  the  electrode,  this  gas  as  soon  as  formed 
insulating  the  electrode  and  thus  stopping  the  current 
flow.  As  soon  as  the  current  ceases  the  gas  dis- 
appears and  the  circuit  is  closed,  this  cycle  of  opera- 
tions repeating  with  great  frequency.  When  used 
with  alternating  current  the  mstrument  has  to  be 
synchronized  or  tuned  with  the  frequencv  of  the 
circuit.  (2)  It  is  difficult  to  say  why  your  platinum  is 
burning  away  too  quickly  without  seeing  the  instru- 
ment in  question  ;  perhaps  you  are  trying  to  operate 
too  large  a  coil  from  it. 

"  E.  S.,"  St.  John,  N.  B.  :  In  a  communication 
received  lately  referring  to  two  special  makes  of  chain 
hoists,  one  is  described  as  being  capable  of  lifting  the 
same  load  with  the  same  energy  in  one  half  the  time. 
"Is  this  not  contrary  to  well-known  mechanical  laws  ?" 
Ans.  :  The  same  load,  by  which  we  presume  vou 
mean  the  same  weight  through  the  same  distance, 
moved  in  one-half  the  time,  means  that  the  actual 
power  output  is  twice  as  large  in  the  short  time 
operation  as  in  the  other,  and  since  the  energy  de- 
livered to  the  two  hoists  is  the  same,  this  in  turn 
means  that  the  losses  in  the  slower  hoist  are  at  least 
twice  as  great  as  those  in  the  other,  or  in  other  words 
that  its  efficiency  is  not  greater  than  50  per  cent.  o( 
the  efficiency  of  the  other  one.  From  the  above  you  will 
see  that  the  statement  in  your  question  is  true  under 
certain  conditions,  but  it  is  most  extremely  improbable 
that  those  conditions  will  ever  be  found  in  practice, 
because  the  efficiencies  of  all  hoists  manufactured  by 
reputable  houses,  those  of  about  the  same  capacities 
being  compared  together,  will  not  vary  more  than  a 
comparatively  small  percentage,  a  discrepancy  of  10 
per  cent,  being  the  very  outside  that  one  would 
expect  to  find, 
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A    SUCCESSFUL   AUTOMATIC    TELEPHONE 
EXCHANGE. 

At  Fall  River,  Mass.,  there  is  now  in  successful 
operation  an  automatic  telephone  exchange,  using  the 
Strowger  system  and  handling  the  business  ot  nearly 
600  subscribers.  The  exchange,  says  the  Electrical 
Review,  was  built  b)'  a  local  company  under  license 
from  the  Eastern  Automatic  Telephone  Company,  of 
Boston,  and  represents  ihe  most  modern  and  complete 
installation  of  automatic  telephones  in  the  United 
States. 

The  difference  between  automatic  exchanges  and 
manually  operated  exchanges  consists  in  the  entire 
suppression,  in  the  former,  of  the  services  of  a  third 
party  in  making  connection  between  two  subscribers. 
Bv  automatic  means  any  subscrib.-r  is  enabled 
instantlj'  to  connect  himself  with  any  other  and  also 
automatically  to  disconnect  both  lines  when  his  con. 
versation  is  finished.  By  an  ingenious  application  the 
calling  subscriber  is  prevented  from  interfering  with 
the  line  alreadv  in  use  and    is    notified   that    the    called 


the  difference  is  found  in    the    subscribers'    instriunents 
and  in  the  exchange  itself. 

The  subscribers'  station  contains,  besides  the  usual 
bells,  transmitter,  induction  coil,  battery  and  receiver, 
the  selective  calling  apparatus,  which  is  mounted  in  a 
box  about  the  size  of  the  usual  telephone  magneto. 
On  the  front  of  this  box  is  a  disc  of  metal,  having 
along  the  edge  on  one  side  ten  holes  numbered  con- 
secutively from  I  to  o.  By  inserting  the  finger  in 
one  of  these  holes  the  disc  may  be  turned,  a  stop 
placed  at  the  lower  part  limiting  the  distance  to  which 
it  may  be  turned  with  the  finger  in  any  given  hole. 
To  call  a  number  the  subscriber  first  removes  the 
receiver  from  its  hook  and  inserting  his  finger  in  turn 
in  the  holes  of  the  proper  number,  turns  the  disc  until 
his  finger  is  stopped  at  the  bottom,  then  releases  it, 
and  lets  it  go  back  to  its  starting  position.  Having 
turned  up  the  proper  numbers  in  this  way  he  presses  a 
button  which  rings  the  called  subscriber's  bell,  and  if 
the  called  line  is  not  busy  proceeds  with  his  conver- 
sation.     If  the  called   line   is    bus\-,    upon    listening    in 


First  Sklectoks. 


Second  Sf.lkctors. 


CoNXECTiNO  Selectors. 


Fig. 


-The  AiTOMATic  Telephone  Switchboard  at  Fall  River,  Massachisetts,  Showing  First,  Second  and  Connecting 
Selectors  for  a  Total  of  i,ooo  Lines,  with  564  Lines  Connected  and  in  Service. 


party  is  using  his  telephone.  The  method  ad  'pted  to 
secure  this  result  is  one  of  extraordinary  ingenuity  and 
interest  ;  and  while  the  complexity  of  the  system  !•; 
apparently  very  great,  yet  it  is  due  simply  to  a 
multiplication  of  similar  parts  in  themselves  simple 
and,  as  has  been  proved  in  practice,  reliable  in  their 
operation. 

The  system  at  Fall  River  comprises  an  exchange 
and  a  full  metallic  system  of  circuits  to  the  sub- 
scribers distributed  over  a  large  portion  of  the  citv  and 
its  suburbs.  The  wiring  from  the  exchange  to  these 
subscribers  is  carried  out  underground  in  twisted-pair 
cables  of  the  "conference"  standard,  made  by  the 
Standard  Underground  Cable  Company,  of  Pittsburg, 
and  laid  in  conduits  of  the  American  Vitrified  Com- 
pany's type.  In  the  outlying  districts  of  the  city  the 
lines  are  overhead,  of  the  usual  construction,  cables 
being  carried  on  poles  to  distributing  boxes  and  cir- 
cuits run  thence  by  aerial  wires  to  the  subscribers' 
premises.  In  its  external  details  the  wiring  for  this 
exchange  is  precisely  similar  to  that  for  any  metallic- 
circuit  exchange  system  using  a  manual  switchboard  ; 


his  receiver,  he  hears  a  buzzing  sound  notifying  him  of 
this  fact.      Calling  requires  one  second  or  less  for  each 

number. 

The  operation  of  the  calling  device  is  very  simple 
and  will  be  explained  below.  The  subscribers'  lines 
entering  the  exchange  terminate  in  the  usual  lightning 
arr.'sters  and  heat  coils  and  pass  thence  through  a 
distributing  rack  to  a  bank  of  selectors  shown  in  the 
first  illustration.  Each  line  is  connected  with  one  of 
the  selector  machines,  which  occupies  a  space  of  about 
four  by  five  inches  in  plan  and  ten  inches  high.  The 
selector  switch  consists  of  100  contacts,  ranged  in  ten 
rows  of  ten  each,  mounted  on  a  semi-circular  structure, 
occupving  the  axis  of  which  is  a  vertical  rod  adapted 
to  be  moved  vertically  and  rotated.  Better  to  explain 
the  system  in  use  the  method  of  connecting  an  ex- 
change of  100  or  less  subscribers  will  be  described 
first.  In  this  case  each  subscriber's  selector  is  con- 
nected with  all  the  others.  The  first  movement  of  the 
calling  subscriber's  step  by  step  selecting  disc,  which 
he  operates  in  calling,  picks  out  the  "ten"  and  the 
next  movement   the    "  unit,"    this    being   very    simply 
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accoiiiplislicd  by  seiulinj^  in  the  first  selective  signal 
over  one  side  of  his  two-wire  circuit  and  the  other 
signal  over  the  other  side,  in  both  cases  the  ground 
being  used  as  a  return  for  the  signaling  current. 
Assume  that  the  subscriber  called  is  No.  63.  The  first 
movement  to  the  figure  6  on  the  calling  disc  will 
result  in  stepping  the  vertical  rod  of  his  selector  up 
six  steps,  or  so  that  the  wiping  contact  arm  which  it 
carries  is  opposite  the  beginning  of  the  sixth  row  of 
contacts.  The  second  movement  to  3  will  revolve  the 
selector  switch  three  steps,  leaving  the  wiping  contact 
on  the  third  point  on  the  sixth  row  and  thus  connect- 
ing the  subscriber  with  telephone  No.  63.  This 
connection  being  accomplished,  the  caller  pushes  a 
button  to  ring  the  bell  of  he  called  subscriber  and 
conversation  proceeds.  Should  the  latter,  however, 
be  already  connected  with  some  other  telephone,  then 
by  a  simple  relay  mechanism  an  interrupted  battery 
current  is  thrown  on  the  line  of  the  calling  subscriber, 
producing  an  unmistakable  audible  signal  which 
informs  him  that  the  called  line  is  busy.  When  the 
conversation  is  finished,  hanging  up  the  telephone  of 
the  caller  sends  current  over  both  his  lines  and  releases 
the  step  by  step  mechanism  so  that  his  selector  on  the 
switchboard  goes  hack  to  its  initial  position  ready  for 
another  call. 

The  extension  of  this  system  to  an  exchange  having 
between  100  and  1,000  subscribers  is  exceedingly 
simple.  In  this  case  the  first  signal  made  instead  of 
selecting  the  first  digit  of  the  called  number  directly 
connects  the  calling  line  to  one  of  ten  or  more  trunk 
lines,  all  of  which  lead  to  groups  of  instruments  con- 
taining 100  in  each.  For  example,  if  the  number 
called  is  546  the  first  signal  sent  in  will  pick  out  one  of 
ten  lines  leading  to  the  fifth  group  of  100  and  the  next 
two  signals  will  select  from  this  group  the  telephone 
number  46  in  it,  giving  the  desired  call.  For  exchanges 
to  have  between  1,000  and  10,000  subscribers,  as  in 
Fall  River,  the  first  two  signals  pick  out  first  the 
thousand  group,  then  the  hundred  group  in  which  the 
called  number  is  found. 

It  has  been  found  in  practice  that  ten  of  these  trunk 
lines  are  sufficient  for  each  100  subscribers,  as  the  appar- 
atus is  automatically  selective  and  proceeds  to  pick  out  a 
trunk  line  which  is  not  busy,  passing  o\er  those  which 
are  occupied  without  stopping.  If  none  of  the  ten  lines 
is  in  use  the  first  signal  sent  in  by  a  calling  subscrib- 
er will  stop  on  the  first  of  the  lines.  If  this  .happens  to 
be  in  use  the  instrument  automatically  proceeds  to  the 
second  one,  and  so  until  one  line  of  the  group  not 
occupied  is  picked  out.  In  the  rare  instance  where  all 
ten  are  busy,  the  result  is  simply  that  the  calling  sub- 
scriber gets  the  busy  signal. 

Current  for  operating  all  of  the  signalling  mechanism 
and  the  bell  ringing  is  generated  at  the  central  ex- 
change in  a  battery  of  thirty  storage  cells,  which  are 
charged  at  convenient  intervals  through  a  battery- 
charging  motor-dynamo  from  the  local  electricity 
supply  mains.  For  working  the  selector  signals,  di- 
rect current  of  about  o.  i  ampere  is  used,  while  for  bell 
ringing  an  alternating  current  is  provided  by  the  usual 
motor-generator  set.  To  attempt  a  detailed  description 
of  the  numerous  ingenious  points  of  this  system  would 
carry  this  article  beyond  its  limits,  and  reference  can 
be  made  here  only  to  a  few  of  the  salient  features  of  the 
system. 


It  will  be  noted  thai  all  of  the  contacts  employed, 
except  the  relay  used  in  closing  the  bell  ringing  circuit 
through  the  called  subscriber's  line,  are  of  the  wipe- 
contact  type,  thus  insuring  good  contact  and  minimiz- 
ing the  ill  effects  of  dust  and  dirt.  No  conversation 
is  ever  carried  on  through  an  abutting  contact,  all  of 
the  contacts  in  the  talking  circuit  being  of  the  wire 
variety.  Only  two  wires  are  run  to  each  subscriber, 
and  the  apparatus  for  calling  and  signalling  is  of  the 
central  energy  type,  all  of  the  current  generating  and 
converting  devices  being  at  the  exchange  where  they 
are  under  supervision.  The  apparatus  at  the  sub- 
scriber's station  is  no  larger  than  that  employed  by 
other  telephone  systems. 

The  advantages  claimed  for  this  automatic  system  are 
numerous  and  important.  Perhaps  foremost  is  the  rapid- 
ity and  certainty  with  which  connections  maj-  be  made. 
In  a  test  of  numbers  called  at  random  at  Fall  River,  made 
by  a  representative  of  the  Electrical  Review  recently, 
the  longest  time  required  to  ring  the  called  subscriber's 
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Power,   Terminal  and   Distribltinc;    Switchboards  in  the 
Fall  River  Automatic  Telephone  Exchange. 


bell  was  seven  and  one-half  seconds,  while  the  average 
of  a  number  of  such  calls  fell  below  five  seconds.  Ser- 
vice like  this  is,  to  say  the  least,  unusual.  Another 
advantage  that  such  a  telephone  system  possesses  is 
that  it  imposes  the  responsibility  for  a  wron^  connec- 
tion upon  the  calling  subscriber  and  puts  in  his  hands, 
as  it  were,  the  mechanism  of  the  exchange  to  work 
quickly  or  slowly,  accurately  or  inaccurately,  as  he 
pleases.  In  this  way  a  fruitful  cause  of  complaint  is 
abolished,  while  at  the  same  time  service  is  actually 
bettered.  The  secrecy  of  the  service  is,  of  course,  a 
highly  valuable  feature,  as  is  the  impossibility  of  in- 
terruption or  disconnection  during  a  conversation. 

From  the  point  of  view  of  the  exchange  itself  the 
difference  is  even  more  marked,  since  the  automatic 
system,  while  experience  with  it  so  far  shows  that  the 
maintenance  costs  are  practically  the  same  as  those  for 
a  manual  exchange,  saves  the  large  fixed  charge  due 
to  the  wages  of  operators  and  attendants.  In  the  Fall 
River  exchange  there  are  employed,  in  addition  to  the 
usual  bookkeeper,  collector,  etc  ,  only  one  attendant 
in  the  switchboard  room,  two  inspectors  and    two  line- 
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men,  and  these  spend  much  of  their  time  installing  new 
telephones.  During  the  night  and  on  Sunday  the  ex- 
change is  locked  up  and  left  to  take  care  of  itself. 

Referring  to  the  illustrations  it  will  be  seen  that  the 
space  occupied  by  apparatus  competent  to  take  care  of 
999  subscribers,  at  Fall  River,  is  no  larger  than  that 
required  for  even  a  cramped  manual  exchange  of  the 
same  capacitv,  while  no  provision  has  to  be  made  for 
retiring  rooms,  etc.,  such  as  are  found  in  the  usual 
telephone  exchange.  Two-thirds  of  the  installed 
switchboard  has  a  capacity  for  2,700  lines,  the  other 
portion  requiring  only  additional  sections  to  complete 
the  exchange  of  that  number.  By  the  use  of  the  trunk- 
ing  system  the  number  of  connections  necessary  to 
make  on  the  switchboard  and  to  maintain  in  the  central 
office  has  been  reduced  considerably  below  that  re- 
quired for  a  multiple  switchboard,  there  being  necessary 
for  each  subscriber's  circuit  only  seven  connections  to 
be  made  when  the  apparatus  is  installed  on  the  board. 
The  other  connections  are  made  at  the  factory  when 
the  instruments  are  manufactured  and  are,  of  course, 
there  made  under  conditions  best  adapted  to  ensure 
their  permanence  and  reliability.  As  the  large  illustra- 
tion shows,  the  connecting  cables  are  run  in  wooden 
troughs  over  the  racks  carrying  the  selector  mechanisms, 
this  construction  making  an  exceedingly  neat  and  simple 
arrangement  of  the  exchange  w-lring. 

The  exchange  opened  service  m  September,  1901^ 
with  400  subscribi'rs,  the  actual  number  connected  on 
November  9,  1901,  being  590.  It  has  given  great 
satisfaction  to  its  subscribers,  who  speak  unreservedly 
in  praise  of  it.  The  company  comprises  among  its 
stockholders  many  users  of  the  system,  and,  so  far  as 
may  be  judged  from  an  external  inspection,  has  achieved 
a  very  full  measure  of  success  in  the  installation  and 
op  ration  of  its  most  ingenious  system. 


ELECTRICITY  DIRECT  FROM  HEAT. 

Bv  Jamks  Asher. 

There  are  several  methods  of  obtaining  electricity 
from  heat  without  the  use  of  any  working  fluid  such  as 
steam  or  gas  used  in  engines  to  drive  dynamos. 

The  thermo-electric  battery  consists  in  a  set  of  strips 
of  either  unlike  metals  or  of  alloys  whose  alternate 
junctions  are  heated  while  their  opposite  junctions  are 
cooled.  Mr.  Tesla  told  the  writsr  that  it  is  impossible 
to  obtain  an  efficiency  of  more  than  two  per  cent,  from 
a  thermo-electric  battery.  On  another  occasion  he 
said  that  the  low  eflSciency  of  the  thermo-electric 
battery  is  not  its  greatest  defect,  but  the  fact  that  the 
junctions  of  the  metals  become  greatly  impaired.  Mr. 
Cox  invented  a  battery  in  which  he  claims  that  the 
latter  objection  has  been  overcome.  During  con- 
struction the  elem-nts  are  melted  together. 

A  battery  consisting  in  a  set  of  iron  cups  containing 
carbons  and  caustic  potash  are  set  over  a  furnace. 
Experiments  with  this  battery  led  many  to  believe  that 
electricity  could  be  generated  with  economy  from  the 
heat  of  burning  coal.  Mr.  C.  J.  Reed  made  a  number 
of  experiments  w'ith  this  invention  which  satisfied  him 
that  it  is  really  a  thermo-electric  battery. 

A  pyromagnetic  generator  was  invented  in  1887  by 
Mr.  Edison.  It  consists  in  a  number  of  horizontal 
field  magnets  whose  poles  point  towards  a  vertical 
shaft.  Facing  the  poles  of  the  magnets  are  several 
compound    vertical    armature    tubes    of   iron   only    one 


two-hundredth  of  an  inch  in  thickness.  The  upper 
ends  of  the  tubes  are  fastened  in  a  thick  iron  disk, 
while  their  lower  ends  are  fastened  in  a  similar  disk. 
The  iron  disks  serve  as  pole  pieces  for  the  field 
magnets.  The  armatures  are  wound  with  insulated 
wire,  which  is  led  to  a  number  of  brushes,  which  press 
against  a  commutator.  Instead  of  having  two  brushes 
and  man}'  commutator  bars,  this  machine  has  many 
brushes  and  two  commutator  bars.  The  shaft  bears  a 
semi-circular  disk  of  fireclay  on  its  lower  end  .  When 
rotated  in  a  proper  manner  the  disk  successively 
screens  the  lower  ends  of  the  armature  tubes  from  the 
upward  passage  of  hot  furnace  gases.  During  the 
passage  of  hot  furnace  gases  throughout  the  tubes 
these  lose  magnetism,  but  while  their  lower  ends  are 
screened  they  become  cool  and  gain  magnetism  from 
the  field  magnets.  The  successive  magnetizations  and 
demagnetizations  of  the  armatures  cause  the  genera- 
tion of  electric  currents  in  the  wires  woimd  on  the 
armature.s.  The  commutator  arranges  the  currents  so 
that  a  continuous  current  flows  in  the  external  circuit. 
The  machine  is  mounted  on  a  furnace  which  resembles 
a  coal  stove.  Mr.  Edison  said  that  a  pyromagnetic 
generator  weighing  two  or  three  tons  would  supply 
thirty  incandescent  lights,  each  of  sixteen  candle 
power.  In  regard  to  economy  he  said  that  experi- 
ment proved  the  invention  10  be  more  economical  than 
any  other  method  of  generating  electricity. 

POWER  DIRECT  FROM  HEAT. 

A  pyromagnetic  motor  was  in\ented  by  Mr.  Edison 
in  1887.  The  largest  machine  weighs  fifteen  hundred 
pounds  and  yields  about  three-horse  power.  It  has  a 
horizontal  bipolar  field  magnet  between  whose  pole 
pieces  are  an  armature  composed  of  a  great  many  iron 
tubes  each  only  one  two-hundredth  of  an  inch  in 
thickness.  The  armature  has  a  vertical  shaft.  Two 
earthenware  guides,  one  above  the  upper  end,  and  the 
other  below  the  lower  end  of  the  armature,  guide  cold 
air  into  and  out  of  about  one-half  of  the  armature 
tubes.  A  broad  segment  of  the  armature  is  always 
being  cooled,  while  the  two  outer  segments  are  always 
being  heated  by  hot  furnace  gases  which  are  blown  up 
through  them.  The  cold  air  during  its  pas>;age 
through  the  tubes,  while  cooling  them,  becomes 
raised  in  temperature.  This  air  is  led  below  the 
burning  coal.  By  means  of  this  regenerative 
device  an  economy  in  heat  is  effected.  The  earthen- 
ware guides  are  stationary  and  are  dissymmetrically 
set  in  regard  to  the  field  magnet.  The  parts  of  the 
armature  which  are  red  hot  refuse  to  carry  magnetism, 
while  the  cooler  part  carries  them  freely.  A  distorted 
magnetic  field  is  set  up  which  causes  rotation  of  the 
armature.  This  machine  has  the  following  faults  : — 
I.  It  is  heavy.  2.  The  armature  can  run  no 
faster  than  120  revolutions  a  minute.  v  -Al- 
ternate heating  and  cooling  cause  the  failure  of  the 
thin  iron  tubes.  4.  These  narrow  lubes  arc  very 
liable  to  become  clogged  with  soot  and  ashes. 

Pyromagnetic  motors  and  motor  generators  were  in- 
vented bv  M.  Menges,  of  the  Hague,  in  Holland.  His 
pvromagnet  motor  has  a  vertical  shaft.  l-'astene^J  near 
the  armature  ring,  so  as  to  rotate  along  with  it,  is  a 
corrugated  sheet  iron  ring.  .A  group  of  gas  jets  is  set 
at  about  45  degrees  from  the  middle  of  the  pole  piece 
of  the  permanent  field  magnet.  Diametrically  across 
the  armature  is  a  similar  groupjof  gas  jets.   The  gas  jets 
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heat  succossiv  c  parts  oi  thi.'  thin  iron  annular  screen  ot  the  wheel  is  taken  care  ot  by  liynuni  vitae  steps, 
while  it  and  the  armature  rotate.  The  screen  is  cooled  one  set  in  the  wheel  case  and  the  other  in  the  discharge 
by  two  blasts  of  air  diametrically  across  the  armature  pipe.  The  wheel  is  fitted  with  a  Replogle  relay  gover- 
tVom  each  other.  The  red  hot  parts  of  the  screen  per-  nor,  as  shown  in  F\g.  2.  At  the  left  end  of  the  driv- 
niit  the  passage  of  very  few  lines  of  force,  while  the  ing  shaft  will  be  seen  a  wide-faced  pulley  which  is  con- 
cool  parts  permit  the  passage  of  many  lines  ot  force  nected  to  the  generator  by  a  friction  clutch.  This  is 
trom  the  field    magnet   to    the  armature.      .\    distorted  to   provide   connection    for    a    400   horse   power   steam 
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magnetic  field  is  set  up  which  causes  rotation  of  the 
armature  and  the  screen  which  it  carries. 

M.  Menges'  pyromagnetic  motor  generator  is  similar 
to  his  motor  just  described,  but  the  armature  has  a 
gramme  winding  and  there  are  brushes  and  a  commu- 
tator. The  field  magnet  is  wound  with  wire,  and  the 
machine  is  self-exciting.  Part  of  the  current  may  ex- 
cite the  field  magnet  while  part  may  supph'  electric 
lights.  Part  of  the  energy  may  at  the  same  time  be 
used  to  drive  machinery  directlv  connected  to  the  shaft. 
Menges'  machines  have  the  faults  of  Edison's,  except 
No.  4. 

The  motive  power  in  pj'romagnetic  motors  and 
motor  generators  is  due  to  heat  energy.  Magnetism 
is  used  as  a  convenient  means  of  transmitting  energy 
from  burning  fuel  to  the  armature. 


POWER  TRANSMISSION  PLANT  IN 
WASHINGTON. 

In  the  generating  station  of  the  Walla  Walla 
(Wash.)  Gas  and  Electric  Co.  is  installed  the  new  dyro- 
electric  plant  illustrated  herewith.  The  plant  was  put 
in  operation  in.  May  last,  and  up  to  the  present  time, 
we  understand,  has  given  24  hour  service  without  in- 
terruption. The  water  is  conducted  from  a  near-by 
stream  through  a  wooden  stave  pipe  line,  5,600  feet 
long  and  four  feet  in  internal  diameter.  The  water 
wheel  is  27  inches  in  diameter  and  is  operated  under  a 
head  of  90  feet.  It  is  direct-connected  by  a  friction 
clutch  to  a  300  kilowatt,  monocycle  generator.  The 
wheel  is  a  McCormick  turbine,  built  b)-  the  S.  Morgan 
Smiih  Company,  of  York,  Pa.,  who  furnished  the 
hydraulic  equipment.  The  electrical  installation  was 
made  by  the  General  Electric  Company.  Fig.  i  well 
shows  the  general  arrangement  of  the  power  machinery. 
The  generator  is  of  the  revolving-field  type  and  is 
operated  at  450  revolutions  per  minute.     The  end  thrust 


engine  which  is  not  shown  in  illustrations.  The  engine 
is  installed  only  as  auxiliary  to  be  used  in  case  of 
accident  to  the  water  power.  The  plant  is  situated 
five  miles  from  centre  of  distribution. 


The  Royal  Electric  Company  have  notified  the  city  council  ol' 
.Montreal  that  it  is  their  intention  to  immediatel}'  replace  tile  street 
lamps  now  In  use  with  those  as  specified  in  the  new  contract.  It 
is  expected  to  replace  one-half  of  the  number  now  installed  dur- 
ing the  year  1902,  and  the  remainder  during  the  following   year. 

In   1897  the  Citizens'  I-ight  it    Power  Company    contracted    tor 
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the  street  ligtilning  for  ten  years  of  the  municipality  of  St.  I.oiiis, 
a  suburb  of  Montreal.  In  May,  1901,  the  council  decided  that 
the  Citizens  Light  &  Power  Coinpany  was  not  furnishing  a  satis- 
factory light,  and  on  this  ground  gave  a  15  year  ci'ntract  to  the 
Royal  Electric  Company.  As  a  result  the  two  systems  have 
been  in  operation  ever  since,  and  the  Citizens'  Company  have 
entered  an  action  to  secure  'he  payment  of  $26,000  for  light 
furnished  for  one  year. 
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Branch  office  of  the  Canadian  Electrical  News, 
Imperial  Building, 

Montreal,  January  6,   iqo2. 

The  Montreal  Street  Railway  have  at  last  relieved  the  pressure 
on  the  Windsor  route  by  opening  their  recentlj'  well  built  line  up 
Beaver  Hall  hill,  and  running  west  on  St.  Catherine  street.  This 
is  a  capital  business  men's  route  and  should  be  appreciated, 
especiallv  as  it  is  equipped  with  the  long-  double  truck  cars,  built 
on  the  Scotch  plan,  with  the  entrance  in  the  centre.  The  hot  air 
heating  apparatus  (another  improvement  over  last  year's  coal 
stoves)  is  located  near  the  motorman,  but  as  it  does  not  reach  the 
rear  section,  this  is  heated  electrically  by  radiators  placed  under 
the  seats. 

The  Montreal  Gas  Company's  metres  and  those  of  the  Royal 
Electric  Company  are  now  being  read  by  the  same  staff,  one  of 
the  oui  comes  of  the  new  Montreal  light  and  power  combine.  The 
idea  is  certainly  a  very  good  one  for  the  company,  although  it 
may  have  the  result  ol  dispensing  with  some  employees  who  may 
now  be  found  superfluous. 

A  lighting  company,  and  an  Onlario  one  at  that,  write  a  promi- 
nent one  here  as  to  their  views  on  free  wiring  !  Now,  while  this 
is  well  in  its  way,  we  would  suggest  that  they  not  only  "throw 
in  "  the  wiring,  but  a  Waterbury  watch,  or  a  pound  of  tea.  As 
far  as  Montreal  goes,  with  some  50  aspirants  for  wiring  honors 
in  the  field,  the  lighting  company  don't  seem  to  hanker  for  a 
business  which  is  already  so  "fine  "  that  it  is  hard  to  gel  three 
meals  a  day  on  the  profits  thereof. 

The  inspection,  wiring  and  line  superintendents  of  the  Royal 
Electric  Company  have  now  all  been  removed  from  their  former 
offices,  corner  Queen  and  Ottawa  streets,  to  quarters  in  the 
Montreal  Street  Railway  Building,  whilst  the  clerical  staff,  treas- 
urer, etc.,  have  taken  up  their  abode  with  the  Montreal  Gas 
Company  in  the  New  York  Life  Building. 

The  Christmas  season  could  not  be  called  a  busy  one  locally 
in  electrical  circles.  Supply  men,  wiring  contractors,  etc.,  .vere 
rather  quiet,  and  the  lighting  companies  could  have  stood  a  few 
more  connections.  Usually  things  flatten  down  for  the  winter 
after  New  Years,  but  this  year  has  seen  the  date  advanced  by  a 
fortnight. 

Mr.  J.  Bell,  the  efficient  and  well-known  inspector  for  the 
Canadian  Fire  Underwriters  Association  in  Montreal,  has  resign- 
ed his  position  with  that  body,  to  accept  a  similar  one  under  the 
Ottawa  Eire  Insurance  Company,  who,  we  are  informed,  are  not 
in  the  Fire  Underwriters  Association.  Mr.  Bell's  decisions  as  to 
alterations  in  existing  installations  were  generally  carefully  con- 
sidered, and  those  who  have  met  him  will  wish  him  success  in 
his  new  position  and  a  wider  scope  of  action  electrically.  By  the 
way,  Mr.  Rell,  take  a  glance  for  a  change  at  "outside  wiring 
and  connections."     You  will  find  a  rich  field. 

The  Stanley  "  magnetic  flotation"  recording  watt-meter 
adopted  by  the  Royal  Electric  Company  and  later  by  the  Lachine 
Company,  seems  to  fill  a  long  felt  want  apparently,  as  both 
companies  are  short  of  meters  and  awaiting  the  filling  of  their 
orders.  It  is  said  the  Stanley  Company  have  orders  for  So, 000 
on  hand.  This  seems  scarcely  credible,  but  even  if  approxi 
male,  the  company  must  be  doing  a  marvelous  bu^ness,  con- 
sidering that  it  is  virtually  a  new  comer  on  the  market — not  to 
speak  of  the  other  specialties  which  Ihey  manufacture. 

The  accident  on  Chenneville  street,  in  this  city,  reported 
lately,  where  "  primary  "  wires  came  in  contact  with  some 
"  dead  "  secondaries,  but  which  unfortunately  were  still  connected 
with  transformer,  being  onlj'  one  tap  of  several  secondary  taps 
from  same  transformer,  shows  the  necessity  of  the  entire  removal 
of  service  wiies  right  back  to  mains  (or  transformer)  when 
service  is  discontinued.  It  also  teaches  that  all  unlined  sockets 
still  existing  in  cellars  with  cement  or  earth  floors'  should  be  at 
once  eliminated.  But  for  above  circumstances  the  death  of  the 
furnace  attendant  who  lost  his  life  apparently  through  holding 
the  socket  and  opening  the  furnace  door  at  the  same  time  with 
the  other  hand,  might  not  hav«  occurred. 

A  switchboard  attendant  named  Lieper  got  himself  severely 
burned  on  the  side  of  the  face  and  ear  bj'  an  arc  when  opening  a 


high  tension  switch  (10,000  volts)  lately  at  the  Royal  Electric 
Company's  station.  It  is  said  there  was  a  short-circuit  on  the 
line  at  the  time,  and  Lieper  went  to  open  up  the  switch. 

The  apparent  "  scheme  "  of  trying  to  influence  the  stock  mar- 
ket by  announcing  a  "  deal  "  between  the  Lachine  Company  and 
the  Montreal  Light,  Heat  &  Power  Company  as  tried  by  a  lay 
evening  contemporary,  proved  a  signal  failure.  Mr.  Walbank, 
the  managing  director  of  the  Lachine  Company,  not  only  promptly 
denied  the  statement,  but  added  that  the  option  of  purchase  on 
the  basis  of  two  dollars  for  every  one  dollar  invested  has  ex- 
pired, and  the  price  will  now  be  higher. 

It  is  said  that  Mr.  \V.  H.  Browne,  Montreal,  late  general 
manager  of  the  Royal  Electric  Company,  will  go  to  Great 
Barrington  Falls,  Mass.,  to  accept  the  position  of  manager  for 
the  Stanley  Electrical  Instrument  Companw  Mr.  Browne  was  a 
prtiminent  member  of  the  Order  of  the  Knights  of  Columbus 
when  in  Montreal. 

It  i>  rumoured  that  Mr.  Hounald,  of  the  Lachine  Rapids  Com- 
pany, will  shortly  sever  his  connection  with  that  company.  The 
fraternity  will  be  sorry  to  hear  this,  as  Mr.  Hounald  is  a  general 
fa\'orite.  He  has  the  satisfaction  of  knowing  that  the  .Montreal 
boys  will  miss  him,  but  wish  him  everv  good  luck  in  his  new 
sphere  where'er  it  chance  to  be. 


PERSONAL. 

Mr.  Charles  A.  Henderson,  of  the  B.  Greening  Wire  Company, 
Hamilton, -has  completed  the  electrical  engineering  course  in  the 
American  School  of  Correspondence,  Boston,  Mass.,  and  has  been 
awarded  a  diploma. 

The  marriage  was  celebrated  last  month  oi  Mr.  William  F.  Mc- 
Laren, electrical  engineer  of  Pittsburg,  son  of  Lieut. -Col.  Henry 
McLaren,  of  Hamilton,  to  Miss  Houston,  daughter  of  Ven.  Arch- 
deacon Houston,  of  Niagara  Falls.  Mr.  and  Mrs.  McLaren 
will  reside  in  Pittsburg. 

Mr.  H.  P.  Dwight,  president  and  general  manager  of  the 
Great  Northwestern  Telegraph  Company,  on  December  23rd 
last  celebrated  the  73rd  anniversary'  of  his  birth.  From  all 
points  of  the  Dominion  and  'the  United  States  he  was  the  reci- 
pient of  telegrams  and  letters  of  congratulation. 

In  consequence  of 'Mr.  Hartley  Gisborne  having  removed  to 
Ladysniith.  Vancouver  Island,  he  has  resigned  the  hon.- 
secrelaryship  for  Canada  of  the  Institution  of  Electrical  En- 
gineers, London,  England.  The  council  of  the  Institution  has 
appointed  Professor  R.  B.  Owens  (McGill  University,  Mon- 
treal) in  his  place.  Mr.  Gisborne  succeeded  Prof.  Carus-Wilson 
as  hon  -secretary  for  Canada  in  1897. 

The  following  appointments  have  been  made  in  conneclion 
with  the  management  of  the  Montreal  Street  Railway  and  the 
Park  and  Island  Railway  :  Mr.  D.  Robertson,  assistant  to  the 
general  manager  ;  Mr.  H.  J.  Kennedy,  superintent  of  the  road, 
with  charge  of  traffic  arrangements  on  both  the  Montreal  and  Park 
and  Island  systems  ;  Mr.  VV.  Punt,  assistant  superintendent  and 
foreman  of  car  shops  at  Hochelaga  ;  Mr.  H.  R.  Lockhart,  super- 
intendent ot  the  power  house  and  overhead-work  on  both  sys- 
tems ;  Mr.  J.  S.  V'indin,  engineer  in  charge  of  permanent  ways, 
buildings  and  bridges  ;  Mr.  H.  G.  Taylor,  mechanical  superin- 
tendent. 

We  are  pleased  to  learn  of  the  appointment  of  Mr.  O.  P.  St. 
John,  of  Toronto,  as  surveyor  for  the  British  Corporation  for  the 
Survey  and  Registering  of  Shipping.  This  corporation  is  a  rival 
to  the  great  Lloyds,  of  London,  England,  its  'purpose  being  to 
register  and  classify  vessels  so  that  they  will  be  accepted  as 
risks  by  the  insurance  companies.  Mr.  St.  John  will  have  charge 
of  all  vessels  in  the  Great  Lakes  rated  by  this  company.  The 
British  Corporation  are  fortunate  in  securing  the  services  of  Mr. 
St.  John,  as  he  is  well  versed  in  marine  matters,  and  will  doubtless 
look  after  their  interests  with  entire  satisfaction.  He  will,  of 
course,  continue  to  act  as  inspector  for  the  Boiler  In.spection  and 
Insurance  Company. 


The  town  of  Annapolis,  N.S.,  will  borrow  $12,000  for  Ihe  pur- 
pose of  extending  the  electric  light  plant  and  operating  it  by 
water  power. 

Messrs.  Downham  &  Hastings,  electricians,  have  registered 
partnership  in  Montreal,  as  have  also  .McDonald  &  Rivest,  in  the 
same  business. 
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TO  FIND  THE  LENGTH  OF  BELT  REQUIRED. 

In  a  recent  Wood-Worker  an  enquirer  asked  several  questions 
concerninjf  the  duties  of  a  niillriglit.  One  of  them  was,  how  to 
find  the  proper  length  of  a  belt  after  the  distance  around  the 
pulleys  is  known.  If  the  pulleys  are  up  the  simplest  way  is  to 
take  a  tape  line  and  put  it  around  the  pulleys  the  same  as  you 
would  the  belt;  whatever  the  tape  reads  thai  length  your  belt 
should  be. 

If  you  can  not  do  this  there  is  a  simple  rule  to  go  by  (for  a 
straight  belt).  Suppose  the  distances  between  the  centres  of  two 
shafts  is  14  feet,  the  diameter  of  one  pulley  8  feet  and  the  other  4 
feet,  and  the  thickness  of  the  belt  ^-inch.  Then  half  the  circum- 
ference of  the  8-foot  pulley  is  12.5664  feet  and  half  the  circum- 
ference of  the  4-foot  pulley  is  6.2834.  Three  times  the  thickness 
of  the  belt  is  J4 -inch  or  .0625  feet.  Then  28  plus  12.5664  plus 
6.2S34  plus  .0625  equals  46.9103,  or  46  feet  and  10  15/16  iiuhes  is 
the  length  of  your  belt.  Therefore,  the  rule  for  a  straight  belt 
is  this  :  To  twice  the  distance  between  the  two  centres  add  half 
the  circumference  of  each  pulley,  with  ihree  times  the  thickness 
of  the  belt. 

To  find  the  length  of  a  cross  belt  the  rule  is  more  complex. 
First,  the  distance  from  the  center  of  each  pulley  to  the  center 
of  the  point  where  the}'  will  cross  must  be  obtained  If  both 
pulleys  should  happen  to  be  the  same  diameter,  the  cross  will  oc- 
cur exactly  in  the  center  of  the  space  between  them.  If  not, 
then  that  point  will  be  in  proportion  to  their  respective  diameters 
and  may  be  found  by  the  following  rule  :  Divide  the  diameter 
of  the  larger  pulley  by  that  of  the  smaller  and  add  i  to  the  quo- 
tient. This  will  represent  the  number  of  parts  into  which  the 
distance  between  the  centres  is  supposed  to  be  divided.  Then  as 
the  whole  number  of  parts  taken  by  the  larger  pulley,  so  is  the 
whole  distance  between  the  centres  to  the  point  where  the 
cross  will  occur.  Example  :  A  pulley  8  feet  diameter  is  to  drive 
one  of  4  feet  with  a  cross  belt  J^-inch  thick,  the  distance  between 
the  centres  being  14  feet.  Required,  the  distance  to  the  point 
where   they  will  cross  and  the  whole  length  of  the  belt. 

First  find  the  point  where  they  will  cross  by  the  foregoing 
rule  :  8  divided  by  4  equals  2,  plus  i  equals  3,  This  represents 
that  the  14  feet  are  supposed  to  be  divided  into  three  parts,  and 
as  the  diameter  of  the  same  pulley  is  contained  in  that  of  the 
larger  one  twice,  it  shows  that  two  pans  of  the  three  must  be 
taken  by  it — 3  is  to  2  as  14  is  to  9  feet  4  inches.  Now,  as  the 
whole  distance  is  14  feet  and  the  larger  pulley  requires  9  feet  4 
inches,  the  distance  from  this  point  to  the  smaller  pulley  is  4  feet 
8  inches,  so  that  the  distance  from  the  center  of  the  large  pulley 
to  the  point  where  the  belt  will  cross  is  g  feet  4  inches,  while  the 
other  from  I  he  same  point  will    be  4  feet  8  inches. 

If  a  horizontal  line  be  drawn  through  ihe  center  of  each  pulley, 
extending  from  one  to  the  other,  and  a  perpendicular  line  al>o 
drawn  through  the  same  points,  intersecting  it  at  right  angles, 
there  will  be  two  rightangled  triangles  formed,  the  base  of  one 
being  9  feet  4  inches,  with  a  perpendicular  equal  to  the  radius  of 
the  8-fbot  pulley,  or  4  feet,  while  the  other  base  will  be  equal  to  4 
feet  8  inches,  wilh  a  perpendicular  equal  to  the  radius  of  the 
4-foot  pulley,  or  2  feet,  the  belt  in  each  case  representing  the 
hypothenuse  ;  and  as  the  square  root  of  the  sum  of  the  squares 
of  the  base  and  the  perpendicular  of  any  right-angled  triangle 
equals  the  hypothenuse,  it  is  evident  that  the  hypothenuse  of 
these  two  figures  must  represent  the  length  of  belt  between  these 
two  parts. 

The  opertition  perhaps  will  he  more  simple  and  easier  uiulcr- 
stood  if  the  whole  be  reduced  to  inches.  Then  112  times  112 
equals  12,544  inches,  and  48  times  48  equals  2,304  inches,  being 
the  square  of  the  base  and  perpendicular  in  inches.  Then  12,544 
plus  2,304  equals  14,848,  the  square  root  of  which  is  121.85 
inches.  With  the  other  proceed  in  like  manner  :  56  times  56 
equals  3,136,  and  24  times  24  equa's  576,  and  3,136  plus  576 
equals  3,712,  the  square  root  of  which  is  60.92  inches.  Now  if 
each  of  these  sums  is  doubled  and  half  the  circumference  of  each 
pulley  with  three  times  the  thickness  of  the  belt  be  added  to- 
gether, their  sum  will  be  equal  to  the  whole  length  of  belt  re- 
quired in  inches,  which,  when  reduced  to  feet,  will  be  found  to 
equal  48  feet  1 J^  inches. 


INTRODUCING  SOLVENTS  INTO  BOILERS. 


We  are  often  asked  by  engineers  and  others  how  to  introduce 
scale  solvents,  such  as  soda  ash,  into  a  boiler.  We  took  up  this 
question  at  some  length  in  the  issues  of  The  Locomotive  for  July 
and  August,  1888,  when  we  showed  two  very  convenient  arrange- 
ments for  pumping  the  dissolved  solvent  into  the  boiler,  and  also 
a  method  of  introducing  it  by  means  of  an  injector.  These  differ- 
ent methods  ordinarily  work  very  well  in  practice,  but  we  have 
occasionally  had  complaints  to  the  effect  that  the  soda  ash,  when 
passed  through  the  pump,  eats  out  the  packing  thereof.  We 
think  this  would  hardly  be  likely  to  occur  with  a  new  packing, 
but  with«an  old  one,  which  had  become  impregnated  with  oil  or 
grease,  the  soda  ash  might  easily  give  some  such  trouble  as  has 
been  reported. 

To  assist  those  who  have  had  difficulties  of  this  sort,  we  pres- 
ent, herewith,  another  plan  for  introducing  the  dissolved  solvent, 
by  means  of  which  it  is  forced  into  the  boiler  without  passing 
through  the  pump  at  all.  The  present  arrangement  calls  for 
more  piping  than  the  ones  previously  shown,  and  its  only  ad- 
vantage is  that  it  saves  the  pump. 

Referring  to  the  illustration,  A  is  a  section  of  big  pipe — say  6 
inches  in  diameter  and  30  inches  long — which  is  to  serve  as  a 
reservoir.      This   connects  with  the    feed  pipe    running    from    the 
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Arranoement  of  PipiNt;  i-or  iNTRomciNG  Solvents. 

pump  to  the  boiler,  by  means  of  the  pipes  B,  C,  and  F,  which 
are  so  arranged  that  they  connect  the  feed  pipe  on  opposite 
sides  of  the  stop  valve  D.  0\er  the  reservoir  is  a  funnel,  K,  by 
means  of  which  the  reservoir.  A,  can  be  filled  through  the  valve 
H.  The  reservoir,  A,  is  provided  with  pet-cocks,  a  and  b,  at 
the  top  and  bottom,  so  that  it  may  be  readily  filled  and  emptied. 
.A  union  is  provided  at  C,  to  facilitate  the  assembling  of  the  pip- 
ing. {A  right-and-left  elbow,  of  course,  may  be  used  instead,  if 
it  is  preferred.) 

The  device  is  used  as  follows  :  The.  reservoir  A  being  empty, 
valves  E  and  F,  and  pet-cock  b,  are  first  closed,  and  valve  H  and 
pet-cock  a  are  Ofnned.  The  soda  ash  solution  is  then  poured  into 
K.  unlil  the  reservoir  .A  is  filled.  The  valve  H  and  the  pot-cock 
a  are  then  closed,  as  well  as  the  valve  D,  in  the  main  p  pe. 
Valves  E  and  F  are  then  opened,  and  the  pump  is  started.  The 
device  is  then  in  the  condition  shown  in  the  engraving,  and  the 
water  from  the  pump  passes  through  B,  C  and  A,  as  shown  by 
the  arrows,  sweeping  the  contents  of  A  out  into  the  boiler. 

When  the  pump  has  been  run  long  enough  to  thoroughly  re- 
move all  soda  ash  from  A,  valve  D  may  be  opened  and  valves  E 
and  F  closed.  The  reservoir  .\  is  then  emptied  by  opening  pet- 
coik  b  and  either  pet-cock  a  or  valve  H,  and  the  device  is  again 
ready  for  operation. — The  Locomotive. 


TORONTO  NO  I,  C.  A.  S.  E. 

The  regular  meeting  of  Toronto  No.  1  was  held  on  Wednesday, 
December  iSth,  president  W.  J.  Webb  in  the  chair.  The  meeting 
was  thrown  open,  when  Bro.  .-\.  M.  Wickens,  chairman  of  the 
Educational  Committee,  introduced  Mr.  Bigger,  editor  of  the 
Canadian  Engineer,  who  gave  a  talk  on  "The  Metric  Svstem  of 
Weights  and  Aleasures,"  after  which  the  speaker  was  elected  an 
honorary  member  of  the  association.  Bro.  C.  iMoseley  and  .\.  M. 
Wickens  weie  elected  representatives  on  the  Technical  School 
Board. 
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SPARKS. 

The  recent  vote  in  Milton,  Ont.,  on  municipal  control  of 
electric  lighling  was  ii8  for  and  39  against. 

A  new  switch-board  has  been  installed  in  the  central  office  of 
the  Bell  Telephone  Company  at  Toronto  Junction,  Ont. 

The  Hudson's  Bay  Company  have  recently  added  another 
combination  engine  and  motor  to  the  electric  plant  in  their 
Winnipeg  stores.      Other  improvements  are  being  made. 

.\  by-law  was  defeated  by  the  ratepayers  of  Hagersville, 
Ont.,  On  January  6th,  10  provide  a  municipal  electric  lighting 
plant. 

It  is  said  that  the  Lachine  Rapids  Hydraulic  &  Land  Company, 
of  Montreal,  will  issue  bonds  for  $1,500,000  with  which  to  erect 
a  new  sieam  plant. 

Major  .Armstrong,  of  Toronto  Junction,  is  advocating  the  ex- 
ten':ion  of  the  Toronto  Suburban  Railwav  to  connect  with  the 
Metropolitan  Railway  at  Yonge  street.     Ho  thinks  that  this  would 


be  the  means  of  building  up  a  large  market  for  farm  produce  at 
Toronto  Junction. 

The  Crescent  Electric  Company,  of  .Montreal,  has  been  incor- 
porated, with  a  capital  of  $100,000,  to  install  electric  light 
pl.ints  and  do  a  general  electrical  business.  The  charter  mem 
bers  include  Messrs.  L.  Rousseau,  of  St.  Louis,  and  Maurice 
Roiisseau,  of  Montmagny,  Que. 

The  Cape  Breton  Electric  Company  are  about  to  commence 
the  erection  of  their  new  power  house  at  Sydney,  N.S.  It  will 
be  61  X  too  feet,  so  designed  as  to  be  enlarged  to  three  times 
this  size.  There  will  be  a  car  barn  80  x  160  feet.  One  thousand 
horse  power  in  engines  will  be  installed  primarily. 

The  Phoenix  Oil  Company,  of  Cleveland,  Ohio,  manufacturers 
and  dealers  in  lubricating  oils,  gripnite  greases,  etc.,  have 
opened  Canadian  offices  at  Room  25,  Janes  Building,  corner 
King  and  Vonge  streets,  Toronto.  This  firm  make  a  specialty 
of  Murphy's  famous  Green  Seal  belt  dressing.  Mr.  P.  R.  Hood 
is  manager  and  Canadian  representative. 
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WINNIPEG    LIGHTING    AND   PUMPING 
PLANT. 

In  the  summer  of  i8gg  a  municipal  plant  for  electric 
street  iig'hting  and  for  pumping  purposes  was  installed 
by  the  corporation  of  Winnipeg,  under  the  super- 
vision of  Mr.  James  Stuart,  Water  and  Light  Com- 
missioner. The  electric  light  plant  and  waterworks 
pumps  are  located  in  one  building,  shown  on  the 
following  page,  which  is  a  stone  structure  94  feet  long. 


150  square  feet.  They  are  fitted  with  mechanical 
grates  and  stokers,  which  are  driven  by  two  6  in.  x  6 
in.  vertical  engines.  Water  is  supplied  by  two  duplex 
Worthington  pumps  6  in.  x  6  in.  x  7  in.,  and  passes 
through  a  Bonner  live  steam  feed  water  purifier 
before  entering  the  boilers. 

The  power  for  electric  lighting  is  derived  from  one 
pair  of  Brown  automatic,  horizontal,  cross-compound 
surface  condensing  engines  built    by    the    Poison    Iron 


Interior  of  Power  House — Winnipeg  Lighting  .^nd  PuMPiNci  Plant. 


36  feet  wide,  and  26  feet  high  clear  inside,  the  pumps 
being  located  in  the  north  end  and  only  taking  up 
about  25  feet  of  the  length  of  the  building.  The 
balance  of  the  floor  space  is  occupied  by  the  electric 
light  plant.  The  boiler  house  is  61  feet  long  and  32 
feet  wide,  with  a  brick  chimney  125  feet  in  height. 

The  steamplantconsists  offiveBabcock&  Wilcox  sec- 
tional water  tube  boilers  in  two  batteries  of  two  boilers 
each  and  one  of  one  boiler, havinga  ratedcapacity of  130 
h.  p.  each,  or  650  h.  p.  combined,  at  a  steam  pressure 
of  125  lbs.  per  square  inch,  with  a  total  heating  sur- 
face of  7,500  square  feet  and  a   total    grate    surface    of 


Company,  of  Toronto,  with  Northe\'  independent  air 
and  circulating  pumps.  The  sizes  of  engine  cylinders 
are,  high  pressure  18  inches  diameter,  low  pressure  32 
inches  diameter  and  42  inch  stroke,  operating  at  80 
revolutions  per  minute.  The  fly  wheel,  which  is  the 
driving  pulley  of  the  engine,  is  cast  in  two  halves,  is 
16  feet  in  diameter  and  44  inch  face,  carrying  a  belt  42 
inches  wide  which  drives  a  steel  centre  shaft  6  inches 
in  diameter  and  8  feet  long,  to  which  is  coupled  a 
steel  shaft  5  inches  in  diameter  and  20  feet  long.  The 
main  driven  pulley  on  centre  shaft  is  4  feet  in  diameter 
and  44  inch    face.      There    is   also    an    adjustable    belt 
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tightener  fitted  with  self-oiling  bearings.  The  line  shaft 
is  fitted  with  four  split,  iron  centre,  triction  clutch 
pulleys  60  inches  diameter  and  16  inch  face,  capable  of 
handling  100  h.  p.  each.  The  bearings  are  of  the 
adjustable    ring-oiling    type.      All     shaftinsj,     pulleys, 


Power  House,  Winnipeg  Lighting  and  Pumping  Plant. 

bearings,  etc.,  were  furnished  and  installed  by  the 
Dodge  Manufacturing  Company,  of  Toronto,  and 
have  given  perfect  satisfaction. 

Three  of  these  pulleys  are  belted  to  three  Western 
Electric  arc  dynamos,  each  having  a  capacity  of  100 
open  arc  lamps  with  a  maximum  output  of  9.6  amperes 
and  5,800  volts  operated  at  a  speed  of  650  revolutions 
per  minute.  The  switch-board  is  of  marble,  bolted 
together  through  angle  iron,  which  is  fastened  to  the 
floor  and  wall  in  a  substantial  manner.  The  construc- 
tion of  this  switch-board  is  such  that  the  dynamos 
may  be  changed  to  any  circuit  or  vice  versa  while  the 
machines  are  in  operation.  Each  dynamo  circuit  is 
supplied  with  an  ammeter  and  polarity  indicator. 
There  is  also  one  volt-meter  suitable  for  indicating  the 
voltage  ot  any  circuit.  Each  line  is  equipped  with 
two  single  pole  lightning  arresters. 

The  street  lamps  are  of  the  Western  Electric  Com- 
pany's single  carbon  type.      There    are    240    in    opera- 
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Incandescent  Switch-Board.  .Arc  Switch-Board. 

tion  and  they  give  a  steady  and  uniform  light.  They 
are  provided  with  automatic  cut-outs  which  switch  the 
lamps  out  of  circuit  when  the  carbon  becomes  con- 
sumed or  when  the  arc  for  any  reason  becomes  too 
Ipng. 


Current  is  also  furnished  from  this  station  for 
lighting  all  municipal  buildings  by  one  60  kilowatt 
S.  K.  C.  two-phase,  alternating  current  generator, 
the  switch-board  for  which  is  of  marble  and  is  equipped 
with  two  current  indicators,  one  volt-meter  and  trans- 
fer switch,  one  volt-meter  transformer,  one  ground 
detector,  two  main  line  switches,  one  exciter  switch, 
one  generator  rheostat,  one  exciter  rheostat,  four  maga- 
zine fuse  blocks  and  two  pilot  lamps.  The  alternator  is 
driven  by  a  pulley  on  line  shaft  operated  by  large  engines, 
but  during  moonlight  can  be  operated  by  one  Leonard 
Ball  tandem  compound,  condensing,  high-speed  engine. 
The  buildings  lighted  are  the  city  hall,  north,  south  and 
central  fire  halls,  market  building,  police  station,  store 
houses  and  waterworks.  The  total  number  of  lights 
installed  is  about  750. 

The  operation  of  the  waterworks  and  electric  light 
plant  is  combined,  the  boilers  furnishing  steam  for  both 
electric  light  and  pumping  engines. 

The  pumps  in  use  are  one  set  of  Worthington  com- 
pound, condensing,  vertical  pumping  engines  with  a 
capacity  of  5,000,000  gallons  per  24  hours  at  •^o  lbs. 
pressure  per  square  inch  on  main.      The  engines  pump 


Mr.  James  Stuart, 
Water  ;tml  l.iglu  Commissioner,  Winnipeg. 


the  water  from  an  artesian  well  and  deliver  it  to  the 
water  softening  plant,  from  which  the  water  flows  into 
a  reservoir  and  is  pumped  from  there  to  the  city  by  one 
set  of  Worthington  duplex,  triple  expansion,  surface 
condensing,  vertical  pumping  engines  with  a  capacity 
of  5,000,000  gallons  per  day  at  125  lbs.  pressure  per 
square  inch  on  main. 


A  curious  circumstance  illustrating  the  difference 
in  speed  between  sound,  which  travels  through  the 
air,  and  electricity  through  wire  as  its  guide  and  con- 
ductor, occurred  in  California.  A  certain  powder 
works  blew  up  in  a  town  while  a  railway  telegraph 
operator  was  telegraphing  to  another  in  a  neighboring 
town.  At  the  instant  of  the  occurrence  he  telegraphed 
the  news  to  the  operator,  who,  sixty  seconds  after- 
ward heard  the  report  of  the  explosion.  He  knew  it 
had  occurred  by  wire  just  one  minute  before  he  heard 
the  report.  Sound  travels  at  about  the  rate  of  1,140 
feet  per  second,  while  electricity  accomplishes  186, coo 
miles  in  the  same  short  period  of  time,  —  Exchange, 
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VISIT  TO  THE. CORNWALL  POWER  PLANT. 

Upon  the  invilalioM  ol  MesMs.  Collyi'r  A:  Broi-k,  of  Montreal, 
Canailiaii  agont>  for  tlie  Kullock  Eleeliie  Mamifacturinif  Com- 
panv,  CiiK-iiinali,  Ohio,  a  larije  number  of  interested  persons 
visiieil  the  power  plant  of  the  St.  Lawrence  Power  Company  at 
Cornwall,  Ont.,  on  January  ritli.  The  party  were  carried  by 
special  G.  T.  R.  train  from  Montreal  to  Cornwall,  where,  after  a 
thorough  inspection  of  the  plant,  luncheon  was  partaken  of.  The 
electrical  apparatus  for  this  important  power  development  was 
furnished  by  the  Bullock  Electric  Manufacturing  Company.  A 
description  of  the  plant  will  appear  in  our  next  number. 


CAUSES  OF  LOSS  OF  CURRENT. 

Otiawa,  Ont.,  Jan.  8,  1902. 
Editor  Canadian  Electrical  Ni:ws: 

Sir, — Replying  to  your  letter  of  3rd  inst.  and  post  card  of  4th, 
with  reference  to  meters,  we  beg-  to  say  that  our  experience  has 
been  entirely  different  from  what  appears  to  have  been  that  of 
the  electric  light  inspection  department. 

It  is  a  rare  exception  for  a  meter  to  be  brought  in  after  having 
been  used  on  a  customer's  premises  a  considerable  time  and  not 
to  find  it  running  slow,  especially  on  small  loads.  Our  meters 
are  tested  and  carefully  adjusted  before  they  are  sent  up  to  the 
government  for  inspection,  in  order  to  save  paying  fees  for  nothing, 
consequently  the  inspector  finds  them  correct,  with  very  few 
exceptions.  I  do  not  see  how  it  can  be  otherwise,  except  with 
small  companies  who  do  not  adjust  meters  at  all,  but  depend  upon 
the  government  inspector  to  lei!  them  when  meters  are  wrong, 
and  even  then  I  should  think  there   would  be  a  preponderance  of 


slow  going  which  soon  appeared  in  the  meters — after  a  few 
weeks'  use.  I  trust  you  will  not  i.nagine  that  I  am  an  agent  for 
the  Stanley  meter,  but  I  simply  give  my  experience,  and  also  the 
experience  of  several  electric  companies  in  the  New  England 
States  who  are  now  using  them  and  have  been  for  two  years — 
putting  out  sevt-ral  other  makes.  The  inspectors  I  believe  will 
find  in  that  meter  an  instrument  which  will  show  a  good  record, 
and  will  I  believe  make  a  more  correct  showing  for  those 
companies  whose  difference  is  so  much  between  the  st.ation  and 
the  customer. 

Vours  very  truly, 

A.  Sangster, 
Superintendent  Sherbrooke  Gas  &  Water   Companj'. 


Toronto,  January  gth,  1902. 
Editor  Ca  nadian  electrical  news. 

Sir, — I  have  yours  of  January  3rd.,  referring  to  the  statement 
in  the  Electrical  World  that  electric  lighting  companies  in  the 
States  are  only  able  to  deliver  from  60  to  68%  of  their  energy  as 
generated  to  their  customers.  Taking  the  majority  of  plants  I 
should  suppose  that  this  is  not  an  excessive  statement.  It  is 
altogether  likely  that  the  theoretical  efTiriency  of  even  a  first 
class  plant  under  most  favorable  conditions  would  involve  a  loss 
of  at  least  15%  In  line  resistance  .and  the  various  converting  de- 
vices, but  when  you  consider  that  nine-tenths  of  the  time  an 
electric  lighting  plant  is  working  under  uneconomical  conditions, 
that  is  to  say,  with  generators  and  transformers  very  much  under 
full  load  and  during  the  whole  time  when  a  plant  is  in  operation, 
whether  any  current  is  being  delivered  to  customers  or  not,  the 
loss  on  the  transformers  is  just  the  same. 


Visitors  to  the  Power  Plant  of  the  St.   Lawrence  Power  Company,  Cornwall,  Ont.,  January   iith,   1902. 


slow  meters.  In  comparing  notes  with  other  companies,  I  have 
always  found  their  experience  to  be  similar  to  ours  as  to  slow 
meters.  It  would  be  interesting  to  know  w'nat  the  actual  figures 
were  from  which  the  electric  light  inspection  department  compiled 
the  records  which  led  to  their  statement. 
Vours  very  truly, 

A.  A.  Dion, 
General  Superintendent  Ottawa  Electric  Company. 


Sherbrooke,  Qif..,  Jan.  6th,  igoi. 
Editor  Canadian  Electrical  News  : 

Sir, — Your  letter  of  the  3rd  to  hand.  Would  say  that  it  would 
entail  quite  a  bit  of  labour  for  us  to  make  a  record  of  the 
difference  between  the  station  and  the  consumer,  seeing  we 
have  no  meter  in  the  station,  simply  our  common  instruments  on 
the  switchboard.  We  have  also  quite  a  few  customers  on  flat 
rates  and  many  other  difficulties  which  I  believe  other  com- 
panies have,  and  I  don't  see  how  any  company  can  keep  or 
make  such  comparison. 

With  regard  to  meters  found  to  run  fast  when  tested,  I  believe 
a  few  of  the  Shallenberger  which  we  used  two  years  ago  were 
found  to  be  on  the  fast  side  but  passed.  The  meters  we  now 
use,  the  Stanley  watt  meter,  is  exactly  right  every  time,  and 
after  two  years  hard  use,  are  found  to  be  the  same  as  when 
tested.  I  believe  the  general  run  of  meters  are  set  at  first  to 
run  fast,  as  they  soon  get  slow  enough,  but  that  is  the  exce(ilion 
with  the  Stanley  meter,  it  keeps  exactly  right  in  our  experience. 
We  ha\'e  now  in  our  small  works  'Bbouj  250  of  them,  and  every- 
one has  been  correct  when  tested.  I  may  say  that  the  companies 
who  put  ont  meters  generally  make  them  on  the  fast  side.  .As  I 
was  led  to  believe  when  on  a  visit  to  several  works  in  the  States 
last  fall,  it  was  with  the  view  of  making  up  for  the   lagging    or 


If  a  new  plant  is  put  in  on  the  best  modern  lines  with  every- 
thing up  to  date  and  properly  calculated  for  the  amount  of  work 
it  is  to  do,  the  loss  would  not  be  any  more  than  as  above  stated. 
Most  plants,  however,  are  the  product  of  a  gradual  growth  and  the 
machinery,  lines  and  transformers  have  been  added  to  from  time 
to  time,  as  occasion  has  arisen,  and  very  often  in  a  temporary 
manner.  Nothing  but  a  complete  rebuilding  of  the  plant,  in- 
volving the  destruction  of  the  original  investment,  and  a  com- 
plete new  outfit,  would  bring  some  of  these  stations  up  to  full 
efficiency,  and  it  is  a  great  question  whether  in  most  cases  the 
interest  on  the  cost  of  this  new  outfit  would  not  be  more  than  the 
loss  by  the  uneconomical  working  of  the  old.  In  some  cases  it 
might  be,  but  it  is  altogether  a  question  of  local  conditions  and 
the  circumstances  under  which  plants  are  operating. 

With  reference  to  meters  :  I  am  perfectly  satisfied  that  more 
meters  run  slow  than  run  fast,  and  that  the  loss  from  this  source 
is  considerable.  There  is  also  a  considerable  leakage  and  loss 
where  the  company's  lines  extend  over  a  large  area  and  run  into 
buildings  where  there  are  a  number  of  tenants  who  constitute  a 
floating  population  and  also  a  certain  amount  that  the  companies 
are  cheated  out  of  by   dishonest  customers. 

I  think  the  reason  that  the  Government  Inspector  finds  more 
meters  fast  than  slow,  amongst  those  that  a'e  sent  to  him  by  the 
customer  for  re-verification,  Is  that  this  is  the  result  of  outside 
parties'  interference  with  the  meters,  who  make  approximate 
tests  and  only  select  those  meters  for  re-verification  which  are 
found  to  be  fast.  When  they  find  slow  meters,  or  when  the 
customers  have  reason  to  believe  their  meters  are  slow,  they  do 
not  shout  very  loudly. 

Yours  truly, 

J.  J.  Wright, 
Manager   Toronto  Electric  Light  Co, 
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MR-     WM.    H.     BROWNE.  in   this  w  ork   is   being-   carried  out  in  the  largest  power 

The   Montreal  daily  press  brings  us  the   information  generating    and   distributing  plants  in  this  country  and 

that  Mr.  Wm.  H.  Browne,  who  for  the  past  seven  years  the   United    States,  where  it  is  a  common  practice  now 

was  General  Manager  of  the  Royal   Electric  Company,  to  generate  a  pressure  of  6,600  volts, 

has  severed   his  connection   with    them,    taking    effect  The  following  year  the  company  completed  the  works 

January  31st,    1902,  and  was  elected   a   member  of  the  of  the  Cataract  Power  Company,  of  Hamilton,  who  are 

Board  of  Directors  of  the  Stanley  Electric    Instrument  carrying  10,000  H.  P.  nearly  40  miles,  at  a  pressure  of 

Company,     of    Great     Barrington,    Mass.,    and    at    a  24,000  volts,  which  was  at  the  time  of  its  installation 

subsequent  meeting  appointed    General    Manager  and  the  largest    transmission   and    the   highest  voltage    in 

Treasurer,  his  term  of  office  beginning  February  ist,  practical  use  in    North  America,   if  not  in  the  world. 

igo2.  The  past  year  was  spent  in   Montreal,  the  principal 

Mr.      Browne's      connection     with      the      electrical  event   being  the  turning  over  to  the  Canadian  General 

industries  is   rather  unique,   and  dates   back   to     1S88,  Electric  Company,  of  the  manufacturing  business  of  the 

when    he    built    the     electric    railway    in     Richmond,  Royal  Electric  Company,  which  was  built  up  under  Mr. 

\'irginia,   which,   if  not  the  very  first,  was  one  of   the  Browne's  careful  management,  and  which  is  now  being 

first    electric    railways    in  the  United    States,   and    on  actively    carried    on    by    the    first    named     company. 


which  much  of  the 
pioneer  electric  rail- 
way work  and  experi- 
menting was  done. 
Following  this  he  be- 
came associated  with 
the  Westinghouse  in- 
terests in  New  York 
City,  and  as  General 
Manager  of  the  United 
Electric  Company,  was 
in  charge  when  the 
first  alternating  cur- 
rent, high  tension 
generators — 2000  volts 
— were  installed,  and 
the  distribution  of  light 
from  them  began.  At 
that  period  it  was  con- 
sidered murderous  to 
inst  ill  systems  of  such 
hii^h  potential,  and 
many  are  the  curious 
yarns  he  can  regale  his 
friends  with  as  to  the 
awful  consequences 
predicted  from  their 
use. 

Curiously,  from  New 
York  his  next  move 
was  to  Montreal,  to 
the  Royal  Electric 
Companj',    where    one 


Mr.   W.m.   H.   Browne. 


The  consolidation  or 
community  of  interest 
between  the  Chambly 
Manufacturing  Com- 
pany, the  Royal  Elec- 
tric Company  and  the 
Montreal  Gas  Com- 
pany, under  the  name 
and  title  of  the  Mon- 
treal Light,  Heat  and 
Power  Company,  with 
a  capitalization  ot 
825,000,000,  was  his 
last  work  in  Canada, 
and  completed  the 
largest  industrial  or- 
ganization in  the 
Dominion. 

It  seeni>  but  fitting 
that,  having  b.en  in 
the  van  since  1888,  the 
latest  and  most  radi- 
cal departure  in  elec- 
trical engineering  de- 
vices should  be  cap- 
tained by  him,  and  we 
most  heartily  wish 
that  prosperity  shall 
continue  with  him  in 
his  new  position,  and 
his  every  effort  be 
crowned  with  success. 

\Yhile   Mr.    Browne 


of  his  first  moves  was  the  changing  of  the  enti're  lighting  was   at   the   fore  and   front,    and  progresive  in  business 

system     from     1200     volts     to     2400     volts,     and     the  matters,  and    while  we    may   miss   his    leadership,    yet 

installation  of  a  polyphase  system  of  current  for  power  more    will   he    be    missed    among    those   who    had   the 

and  lighting  purposes,   both  of  which  were  very  radical  pleasure  o(  knowing  and    coming  in   contact   with    him 

departures,  at  the  time,  from  what  was  then  considered  personally.      Genial,     broad-minded  and  fair,  he  was   a 

good  practice,    but  which   is    in   almost    universal    use  friend  to  everybody,  and  once  met  never  to  be  forgotten. 

now.  His  connection  with  the  Canadian  Electrical  Association 

The    Chambly     Manufacturing    Company  about  this  during  his  residence    in  Canada    was    the    most    active, 

time,     1897,    began    the    development  of  the   hydraulic  serving  two  years   as  President,   and   made  him  friends 

power   on   the    Richelieu    river   at  Chambly  Rapids  for  innumerable,  and    though   he   may  never  meet   with   us 


the  purpose  of  transmitting  the  power  to  Montreal  by- 
electricity,  a  distance  of  about  16  miles.  Here  the 
novel  feature  of  generating  within  the  machines  12,000 
volts,  so  that  step-up  transformers  were  not  necessary, 
was  for  the  first  time  put  in  practice  and  successfully 
carried  through.    Although  later  on  changed  to  a  lower 


again,  his  works  will  live  after  him,  and  his  hearty  laugh 
and  genial  good  fellowship  will  ever  live  in  the  memory 
of  those  who  knew  him. 


Mr.    J.    Laine    has    transferred    to    the   Belgian  Syndicate,    of 
Sliawinit;an    Kails,    his    franchise    for    an    eleclrif   railway-    front 
vpltap^e  4n4   Step-up   (ri^nsformer,-,,  vet  th?  ex;imple  s§t      Tim-,-  Kivors  to  that  place. 


!-Vliniar\  ,   iqoj 
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"Induction":  (i)  A  three-phase  generator  has  its 
rating  as  follows  :  400  k.  w. ,  382  amperes  volts,  no 
load  550  volts,  full  load  605.  Step-up  and  step-down 
transformers  are  in  use  which  step  from  550  to  11,620 
at  the  generating  station,  and  11,000  to  575  at  sub- 
station. In  order  to  receive  575  at  sub-station  the 
generator  need  only  be  run  at  525  volts.  Are  vi-e 
loading'  generator  at  lull  load  capacity  when  we  get 
382  amperes  at  525  volts,  or  may  it  be  run  at  525  volts 
till  the  output  represents  400,000  waits  ?  Give  formula 
for  calculating  three-phase  systems.  (2)  How  can  1 
make  a  volt-meter  from  10  to  125  volts  suitable  for 
D.  C.  dj'namo  ?  What  changes  would  be  necessary 
to  use  it  on  .\.  C.  at  the  same  voltage  ? 

Ans.  :     (1)    The    kilowatt    output    of   your    machine 

when  run  at  382  amp.  and  525  volts  is  not,    of  course, 

the  rated  capacity  of  400  k.   w.,  but  ths  heating  dup  to 

the  current  load  is  the  same  as  if  the    voltage    were    at 

its  highest  point  of  605,  but,  since  it    will    not    require 

as  much  field  current  tc  give  525  volts    as    it    will    605, 

the    heating    of    the    field    and     consequently     of     the 

machine  as  a  whole    will    be    slightly    less    under     the 

lower  voltage  ;  or  in  other  words,    you    may    increase 

your  load  in  amperes  slightly,  if  you  keep  your  voltage 

at  525,  and  get  the   same   heating   as    with  the  normal 

current  of  382  amperes  at  605    volts.     The    current    in 

a  three-phase  system    is    obtained    by    multiplying    the 

single-phase  current  by  .577,  the  k.  w.  by  multiplying  the 

,       ,         ,  ,  s77  kilowatts. 

smgle-phase  k.  w.  bv  1.7^2,  or  current  =  --^ ; 

^      ^  -        /■■>  voltage 

Kilowatts  =  current    x  voltage  x   1.732.      (2)    It  is  not 

practicable  tor  you  to  make  a  commercial   instrument  ; 

it  would  cost  you  far   less  and  be  much   more  accurate 

if     bought     from      a      standard      manufacturer.      We 

presume  you  have  one  on  your   500   volt  alternator  ;   if 

operated  either  through    a    potential    transformer  or  an 

external    resistance    it    could    be    connected     to     your 

direct  current    voltage  which  you  want    to    measure  by 

means  of  a  small  double  throw  switch. 


"  Anxious  to  Know,"  Montreal,  writes  :  Would  you 
kindly  explain  in  your  next  issue  how  an  induction 
motor  may  be  made  to  work  as  a  generator? 

Ans.  :  You  will  have  to  drive  it  up  to  speed  by  some 
external  source  similar  to  any  other  generator,  and 
then  excite  it  by  coupling  it  up  with  some  other  source 
of  alternating  E.  M.  F.  It  will  not  give  any  voltage, 
no  matter  at  what  speed  it  is  driven,  unless  connected 
as  above  to  an  alternator. 


"J.  C,"    Montreal,    writes  :   Where    was    the    first 
telephone  exchange  established  in  Canada  ? 

Ans.  :  In  a  paper  entitled  "  History  of  the  Telephone 
in  Canada,"  read  before  the  Canadian  Electrical 
Association  in  1893,  by  Mr.  L.  B.  McF"arlane,  we  are 
told  that  Prof.  Alex.  Graham  Bell,  the  inventor  of  the 
telephone,  lived  at  Tutello  Heights,  on  the  outskirts  of 
Brantford,  Ontario,  and  it  was  there  that  his  earliest 
experiments  in  telephony  were  made.  The  first  ex- 
perimental line  erected  in  Canada  extended  from  the 
residence  of  the  inventor's  father  to  the  residence  of 
Rev.  Thomas  Henderson  in  Brantford.  The  first  com- 
mercial telephone  line  was  established  at  Hamilton, 
Ont. ,  in  October,  1877,  by  the  District  Telephone 
Company,  connecting  together  the  residences  of 
Messrs.  Baker  and  Cory.  Subsequently  a  number  of 
private  lines  were  erected  in  Montreal  and  Toronto. 
These  lines  formed  the  neuclus  of  exchanges  in  these 
cities   which    were    first    put    into    operation    in     1878. 


on  a  hill.  We  pump  direct  into  mains,  the  pressure  at 
the  station  being  82  pounds,  and  when  pump  is  running 
about  84  pounds.  We  have  an  80  h.p.  boiler,  three 
inch  tubes,  bricked  in,  of  Leonard  make.  Our  coal 
costs  in  boiler  house  $3.50  per  ton.  (2)  Please  explain 
as  fully  as  possible  how  Signor  Marconi  sends  mes- 
sages frcm  one  station  to  another  through  the  air  with- 
out wires. 

Ans.  :  It  is  not  possible  to  give  anything  but  an  ap- 
proximate answer  to  your  question,  except  by  making 
an  actual  test.  It  must  also  be  borne  in  mind  that 
the  figures  given  below  cover  nothing  but  the  bare  cost 
of  the  coal,  such  items  as  labor,  depreciation  and  in- 
terest on  investment  not  being  included.  A  square 
inch  of  water  1  foot  high  weighs  .433  lbs.  Therefore  a 
pressure  of  84  lbs.  per   square    inch  gives  a    height   or 

lift  of  — ^  feet.      A    LI.    S.    standard    gallon    of  water 

weighs  8"  :;  lbs.  Therefore,  the  foot  minute  lbs.  out- 
put of  pump  is  8'3    (lbs)   X    2}^    (gallons  per    minute) 

X  i^(feet  lift)  and  the  horse  power  is  ^^^  '^  ^^  1^ 

■433  ^33 

33,000  h.p. 
Pumping  at  2^   gallons   per  minute,   your    pump  will 

I,OQO 


"CD.  M.,"  Sussex,  N.B.,  writes:  (i)  Can  you 
give  me  the  actual  or  approximate  cost  per  thousand 
gallons  of  water  pumped  up  into  a  reservoir  ?  Our 
pump  is  a  simple,  duplex,  Worthington,  capacity  2.25 
gallons  per  minute.      The  reservoir  is  half  a  mile   away 


take- 


234^  X  60 


hours  to  pump  1,000  gallons.     Therefore, 


the  horse  power  hours  necessary  to  deliver  1,000  galls. 

under  84  lbs.  pressure  is  8^  x  2  ^^  x - 

-433  X     I. OOP 

33.000  2^4^x60 

A  pump  such  as  yours,  in  combination  with  a  boiler  of 
ordinary  efficiency,  will  produce  a  horse  power  hour  on 
12  to  18  lbs  of  coal,  or  say  15  lbs.  Therefore,  to  pro- 
duce the  above  horse  power  hours  your  pump  will 
consume 


Vi  X  2' 


84 


■433 


1,000 
2 1^x60 


X    15  lbs.  of  coal 


33,000 

Since    2,000   lbs    of   coal   cost   $3.50   cents,    the   above 
number  of  pounds  will  cost 

84 

81/3  X  2%  X 


•433 


[,000 


•5 


350 
2,000 


cents. 


33,000  214x60 

which  equation  resolved  gives  about  2^/(_  cents  as  the 
theoretical  cost  of  the  coal  alone,  obviously  an  ex- 
tremely small  percentage  of  the  total,  and  utterly  negli- 
gible among  the  other  items  of  the  cost.  (2)  It  is 
difficult  without  going  into  a  very  long  article  to 
give  you  much  information  on  this  subject,  but  in 
brief  the  principle  part  of  the  apparatus  consists  of 
an  instrument,  called  a  coherer,  which  has  the  ability 
to  receive  or  perceive  the  disturbances  or  waves  pro- 
duced in  the  air  or  ether  surrounding  the  earth,  by  the 
passage  of  a  spark  between  the  terminals  of  an  ordin- 
ary spark  gap  or  induction  machine.  The  high  poles 
used  at  each  end  are  for  the  purpose  of  giving  to  and 
receiving  from  the  air  the  greatest  amount  of  disturb- 
ance, or  number  of  waves,  that  is  possible.  The  co- 
herer consists  of  a  glass  tube  containing  filings  of 
various  substances,  iron  and  nickel  being  most  com- 
monly used,  these  filings  being  in  circuit  with  a  battery 
and  a  relay  similar  to  those  for  ordinary  telephone  and 
telegraph  work.  Under  ordinary  conditions  the  resist- 
ance of  this  coherer  is  so  great  that  no  current  will 
pass  through  it,  hut  when  a  discharge  from  the  send- 
ing instrument  comes  down  the  pole  wire  and  through 
the  filings  they  rearrange  themselves  so  as  to  lessen 
their  resistance  enough  to  let  a  current  from  the  battery 
pass  through  and  operate  the  relay,  which  in  turn 
operates  son)e  form  of  sounder  or  tape  machine.  The 
relay  is  so  arranged  that  it  mechanically  taps  the  tube 
at  the  instant  of  operation  ;  this  parts  the  filings  and 
they  then  assume  their  original  position,  ready  for  an- 
other discharge  or  signal.  Mr.  Marconi  uses  the 
standard  Morse  code  of  dots  and  dashes.  A  popular 
article  on  wireless  telegraphy  appeared  in  a  recent  issue 
of  Maclure's  maerazine. 
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The  town  of  Lindsa}-  has  recently  given 
^AceurVene^        a  ten  years  contract  for  street  lighting- 

by  acetylene  gas.  The  acetylene 
company  have  laid  down  pipes  on  the  principal 
thoroughfares,  and  undertaken  to  supply  125  lights  of 
150  c.p.  each  at  the  rate  of  $15.00  per  lamp  per  year, 
and  6  1,^00  c.p.  lights  at  $35.00,  at  which  figures  it  is  be- 
lieved they  will  be  unable  to  realize  a  fair  margin  of 
profit.  This  is  believed  to  be  the  largest  acetylene 
plant  in  operation  in  Canada,  and  the  results  will  be 
watched  with  interest.  The  citizens  appear  to  be  find- 
ing out,  in  the  lignt  of  the  competition  of  the  new  com- 
pany, that  the  prices  which  they  have  been  called  on 
to  pay  in  the  past  for  electric  light  have  been  reason- 
able. It  does  not  seem  probable  that  acetylene  will 
supplant  the  electric  light  for  commercial  purposes,  but 
may  possibly  tend  to  show  up  to  better  advantage  the 
superior  quality  and  adaptability  of  electric  light  over 
acetvlene  gas  as  an  illuminant. 


A  WRITER  in  the  Electrical  World 
Loss  of  Current,      states  that  in  the  United  States  electric 

light  companies  are  only  able  to  de- 
liver to  their  customers  from  60  to  68  per  cent  of  the 
initial  energy  developed  at  their  stations.  The  remain- 
ing 32  to  40  per  cent,  is  said  to  be  lost  in  transmission 
and  in  transformers  and  meters.  Twenty-five  per  cent, 
of  this  loss  is  said  to  be  chargeable  to  slow  running 
meters.  In  view  of  the  importance  of  this  matter,  from 
a  financial  point  of  view,  to  electric  lighting  companies, 
request  was  made  of  the  managers  of  several  companies 
in  the  cities  and  larger  towns  in  Canada  for  a  statement 
of  their  experience  in  this  direction.  Some  of  the  re- 
plies received  are  printed  in  the  present    number.      The 


subject  is  one  which  will  bear  further  discussion,  and  a 
comparison  of  experience  on  the  part  of  managers  of 
companies,  would  doubtless  bring  out  information  that 
would  be  helpful  to  ail.  We  therefore  invite  a  further 
expression  of  opinion  from  electric  light  and  power 
companies.  Current  costs  monej'  to  produce  and  is  the 
stock  in  trade  of  the  central  station  manager.  Loss  of 
current  is  not  onlv  a  direct  loss  of  monej'  spent  for  fuel 
and  equipment,  but  also  stands  in  the  way  of  the 
development  of  electric  lighting,  the  cost  of  which 
could  be  lessened  and  its  popularity  increased  if  loss  of 
current  could  be  prevented  to  a  larger  extent  than  at 
present. 

The  suggestions  made  by  a  committee 
The  Extension  of     of  the  Canadian    Manufacturers' Asso- 

Foieign  Trade. 

ciation   to   the   Dominion    Government 

regarding  the  extension  of  export  trade  should  be 
heartily  supported  by  Canadian  manufacturers  and  the 
Canadian  press.  We  may  not  all  agree  as  to  the  par- 
ticular methods  to  be  adopted,  but  the  necessity  of  taking 
steps  to  make  our  manufactured  products  better  known 
in  foreign  countries  must  be  universally  admitted.  The 
markets  of  the  West  Indies,  for  instance,  are  now  very 
largely  supplied  by  United  States  merchants.  \'ery 
little  is  known  of  Canadian  goods.  It  is  claimed  that 
New  York  houses  already  handle  more  Canadian  goods 
in  the  West  Indies  than  are  shipped  direct  from  Canada. 
The  publishers  of  this  journal  recently  received  from  a 
gentlemen  at  Hamilton,  Bermuda,  a  request  for  a 
directory  of  Canadian  wood-working  firms  and  dealers 
in  building  material.  This  gentleman  states  that  for 
m.aterials  for  public  works  they  are  compelled  to  obtain 
estimates  from  the  United  States  on  account  of  not 
knowing  where  to  apply  in  Canada.  He  adds  that  the 
Imperial  Government  Surveyor  had  applied  to  him  for 
such  a  directory,  and  he  was  certain  that  such  informa- 
tion would  often  lead  to  the  placing  of  considerable 
orders  that  now  go  to  the  United  States. 


There  is  reason  to  fear  that  the  scheme 

Toronto's  Municipal  ^^^  g^po^ver  the  city  of  Toronto   to   de- 
Enterpnses  '^  ■' 

velop  and  distribute  power  for  electrical 

purposes  and  to  enter  into  arrangements  with  outside 
companies  for  that  object,  is  the  work  of  shrewd  pro- 
moters who  are  naturally  enough  seeking  to  make  their 
pile  by  a  short  cut,  and  that  efforts  are  being  made  to 
induce  the  city's  representatives  to  lend  their  support 
not  altogether  from  the  standpoint  of  custodians 
of  the  public  funds.  Some  three  or  four  years  ago, 
the  town  of  Austin,  Texas,  went  into  a  power  develop- 
ment scheme,  with  the  result  that  the  town  is  now 
bankrupt,  and  unable  to  pay  for  ether  gas,  water,  or 
electric  light.  Toronto  has  also  engaged  in  several 
undertakings,  which  though  less  disastrous,  must 
be  classed  as  failures,  and  which  have  saddled  heavy 
and  unnecessary  burdens  on  the  taxpapers.  Under 
this  head  might  be  cited  the  Don  improvement  scheme 
on  which  three  quarters  of  a  million  dollars  were  wasted; 
the  alternative  site  for  the  C.P. R.  on  the  esplanade 
which  cost  nearly  a  million  and  which  is  bringing  the 
city  no  revenue  and  serving  no  useful  purpose  ;  the 
new  city  hall  which  was  to  have  cost  $750,000  and  will 
actually  cost  at  least  $2,500,000  ;  and  the  St.  Law- 
rence market,  which  has  already  cost  $50,000  above 
the  limit  of  expenditure  fixed  when  the  by-law  was  sub- 
mitted to  the  property  owners  for  their  approval,  which 
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wlien  completed  will  only  represent  ;i  part  of  the  original 
scheme,  and  which  seems  likely  to  fail  of  its  object,  as 
the  lesses  of  the  old  market  refuse  to  move  so  far  away 
from  their  present  location.  These  and  other  under- 
takinf,'s  are  costly  examples  of  municipal  mismanage- 
ment, and  give  no  encouragement  to  prudent  property 
owners  to  allow  themselves  to  be  taxed  for  further  ex- 
periments of  a  similar  character.  We  have  the  peculiar 
spectacle  of  the  chief  promoter  of  the  present  scheme 
in  the  Council,  urging  the  purchase  by  the  city  of  the 
property  of  the  gas  company,  and  saying  that  gas  is 
the  coming  thing,  while  on  the  other  hand  seeking  to 
induce  the  city  to  become  a  stockholder  in  outside 
companies  to  develop  and  supply  electricity.  The  city 
would  not  have  a  controlling  interest  in  such  companies 
and  would  therefore  be  dependent  on  their  willingness  to 
grant  satisfactory  terms. 


A   legal   decision   of  much  interest  and 
Electric  Lighting     .  ,.,.,. 

Companies  vs.      'mportance    to    electric    lighting    corn- 
Municipal  Cor-      panies  is  printed  in  this  number  of  the 
porations  tvt  tu  • 

Electric.'\l  News.      Ihe  case    is    one 

of  an  action  brought  by  the  corporation  of  the  town  of 
Rat  Portage,  Ont.,  against  the  Citizens'  Telephone  & 
Electric  Company  ot  that  town,  to  have  declared 
invalid  a  contract  entered  into  by  the  corporation  with 
the  company  for  the  supply  of  light,  fire  alarm  ser\ice, 
etc.  The  corporation  entered  into  a  five  years' 
renewable  agreement  with  the  company  in  1899.  The 
Council  passed  a  resolution  authorizing  the  acting 
mayor,  in  the  absence  of  the  mayor,  to  sign  the  agree- 
ment, and  at  a  subsequent  meeting,  owing  to  the 
power  of  the  acting  mayor  to  sign  the  contract  binding 
the  corporation  having  been  called  in  question,  passed 
a  second  resolution  confirming  its  previous  action,  and 
the  acting  mayor's  right  to  sign  the  agreement  in 
behalf  of  the  corporation.  As  a  condition  of  giving 
the  contract  to  the  company,  the  Council  stipulated 
that  the  campany  should  forego  payment  of  $50  per 
month  for  fire  alarm  service  from  ist  December,  1898, 
to  the  nth  of  September,  1899.  To  this  condition  the 
company  agreed.  On  making  the  agreement  with  the 
company,  the  corporation  refunded  the  amount  of 
$1,000  deposited  by  the  company  with  their  tender. 
For  two  years  the  company  served  the  corporation 
under  the  agreement,  and  was  paid  for  the  service  at 
the  contract  price,  the  amount  so  paid  being  included 
in  the  municipal  estimates.  At  this  stage  the  Council, 
seemingly  as  the  result  of  personal  animus  against 
the  company  on  the  part  of  some  of  its  members, 
brought  action  to  set  aside  the  agreement  with  the 
company  on  the  ground  that  it  was  invalid,  be- 
cause no  by-law  authorizing  it  had  passed  the 
Council.  Judge  Britton,  before  whom  the  case  was 
argued  at  Port  Arthur,  decided  that,  in  view  of  the 
circumstances,  the  passing  ot  a  by-law  was  not 
necessary  to  make  the  agreement  binding  on  the 
municipality.  He  declared  that  the  a  cling  mayor  who 
signed  the  agreement  for  the  corporation  was  vested 
with  all  the  powers  of  the  mayor,  and  that  the  Council, 
by  passing  resolutions  confirming  the  agreement,  as 
well  as  by  levying  a  special  rate  and  paying 
the  company  for  the  service  in  accordance 
with  the  terms  ot  the  contract,  clearly  acquiesced  in 
the  agreement.  He  further  pointed  out  that  the  cor- 
poration  had   made   a   good  bargain  with  the   company 


and  had  received  advantages  which  were  acceded  to 
by  the  company  only  on  the  understanding  that  the 
agreement  should  cover  a  period  of  five  years  and  be 
renewable.  On  this  understanding  the  company 
had  also  invested  a  large  amount  in  new  plant.  It 
would  therefore  be  manifestly  unjust  to  the  company  to 
allow  the  agreement  to  be  broken.  We  have  heard  a 
great  deal  during  the  last  few  years  about  the  unjust 
treatment  of  municipalities  by  private  corporations,  but 
very  little  has  been  said  on  the  other  side  of  the  question. 
The  facts  in  the  case  under  consideration  are  a  strong 
evidence  that,  in  some  instances  at  least,  there  is  a 
deplorable  lack  of  honor  on  the  part  of  municipal 
councils  in  their  dealings  with  private  corporations. 
While  it  is  desirable  that  electric  lighting  companies 
should  endeavor  to  work  harmoniously  with  the 
Councils,  there  is  necessity  for  the  exercise  of  caution, 
especially  with  regard  to  terms  of  contracts,  as  is 
plainly  evidenced  by  the  experience  of  the  Rat  Portage 
company. 


CANADIAN  ELECTRICAL  ASSOCIATION. 

A  meeting  of  the  Executive  Committee  of  the  Asso- 
ciation to  make  preliminary  arrangements  for  the  An- 
nual Convention,  was  held  at  the  Windsor  Hotel  in 
Montreal  on  the  loth  of  January.  There  was  a  full 
attendance.  Mr.  P.  G.  Gossler,  President,  presided. 
A  number  of  new  members  were  elected.  It  was  de- 
cided that  the  Annual  Convention  should  take  place  in 
Quebec  on  June  nth,  12th  and  13th.  Various  Com- 
mittees were  appointed  to  carry  out  the  necessary 
arrangements  for  the  meeting. 

A  letter  was  read  from  Mr.  F"rederic  Nicholls,  General 
Manager  of  the  Canadian  General  Electric  Company, 
offering  the  sum  of  $500.00  to  the  Association  to  be 
applied  as  the  Executive  Committee  might  direct. 

The  Committee  accepted  the  offer  with  thanks,  and 
decided  that  the  money  should  be  set  aside  as  a  special 
fund,  out  of  which  will  be  allotted  yearly  a  sum  not  ex- 
ceeding $75.00,  to  be  awarded  in  prizes  by  a  Com- 
mittee to  be  appointed  for  that  purpose  each  year,  to 
the  author  of  a  statement  of  his  latest  original  investi- 
gation or  development  of  the  electrical  art,  or  for  paper 
or  papers  presented  to  the  Annual  Convention,  which 
statement  of  original  investigation  so  presented  to  the 
Annual  Convention,  or  paper  or  papers,  shall,  in  the 
opinion  of  the  Committee  to  be  appointed  annually  to 
judge  thereof,  be  consideied  the  most  worthy  and  valu- 
able of  the  series  presented  at  such  Convention.  Such 
prizes  to  be  awarded  only  to  members  ot  the  Canadian 
Electrical  Association. 

A  Committee  was  appointed  to  decide  upon  rules  and 
regulations  under  which  the  prizes  for  papers  should  be 
awarded,  and  to  the  Committee  on  Papers  was  dele- 
gated the  duty  of  judging  the  merits  ot  papers  sub- 
mitted. 

The  President  was  requested  to  communicate  with 
Mr.  Francisco  and  ask  that  he  include  Canada  in  his 
statistics  of  the  results  of  the  operation  of  municipal 
plants. 

Having  learned  ot  the  presence  in  Montreal  of  Mr. 
Marconi,  the  Committee  tendered  that  gentleman  an 
invitation  to  an  informal  luncheon  at  the  St.  James' 
Club.  Mr.  Marconi  very  kindly  accepted,  and  the 
Committee  spent  a  couple  of  hours  very  pleasantly 
and  profitably  in  his  company. 

Mr.  Marconi  has  intimated  his  intention  to  attend, 
if  possible,  the  Annual  Convention  of  the  Association 
at  Quebec  in  June  next,  and  to  present  at  the  Conven- 
tion a  paper  embodying  the  results  of  his  most  recent 
scientific  researches. 
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POWER  AND  ITS  ECONOMICAL  TRANSMISSION. 
The  important  subject  of  "  Power  and  its  Economical  Trans- 
mission "  was  discussed  in  an  able  manner  by  Mr.  Henry  Souther, 
con-uliing  metallurgical  engineer  and  st?te  chemist,  of  Hartford, 
Conn.,  in  a  lecture  delivered  in  the  rotunda  of  the  Board  of  Trade 
Building,  Toronto,  on  January  i6th,  under  the  auspices  of  the 
Canadian  Manufacturers'  Association.  Having-  the  benefit  of 
both  practical  and  theoretical  experience,  Mr.  Souther  may  be 
regarded  as  an  authority  on  the  subject.  He  treated  briefly  with 
the  gener  tion  of  power  and  then  in  more  detail  on  sub-divisions. 
His  remarks  in  part  are  given  below  : 

Naturally  the  first  thing  to  consider  in  connection  with  the  sub- 
ject before  us  is  the  source  of  power  m  an  industrial  establish- 
ment, and  to  deteimine  the  best  source  of  power  the  only  basis 
of  comparison  in  these  commercial  days  is  that  of  cost. 

The  only  power  we  can  obtain  for  practically  nothing  is  that 
from  falling  water.  The  cost  of  harnessing  is  considerable,  but 
alter  that  there  is  nothing  to  compare  with  water  power  for  small 
cost.  I  expect  to  see  the  time — or  at  least  I  believe  there  will  be 
a  time,  if  I  do  not  see  it — when  every  waterfall  will  be  utilized. 
This  is  becoming  more  and  more  possible  with  every  addition  to 
our  knowledge  of  electricity.  It  is  now  not  necessary  as  of  old 
for  a  factory  to  actually  overhang  the  stnam  from  which  the 
power  is  obtained  ;  on  the  contrary,  it  is  often  better  for  it  to  be 
at  a  reasonable  distance  with  only  the  generating  machines  at 
the  canal  or  flume.  Other  things  being  equal,  therefore,  water 
power  is  best,  for  it  is  cheapest. 

The  only  other  commercial  source  of  power  is  heat  from  coal 
or  oil.  The  common  form  of  reciprocating  steam  engine  in  its 
many  forms  of  single  and  multiple  expansion  is  Hi  present  almost 
universal  ,  but  it  seems  to  me  that  a  change  from  the  reciprocat- 
ing to  the  rotary  is  coming,  our  now  popular  type  will  become 
absolele,  and  the  rotary  tvpe  universally  used. 

This  movement  has  made  considerable  head  .vay  in  Europe  and 
is  beginning  on  this  continent.  The  electric  light  company  of  my 
own  city  has  put  in  the  largest  Parson's  turbine  (3,000  h.  p.), 
which  is  running  well  and  very  economicallv  as  compared  w-ith 
the  best  reciprocating  engines.  Turbines  of  the  De  Laval  tvpe 
are  creeping  in  very  fast  for  small  units  of  power,  being  better 
adapted  to  many  small  uses  than  any  other  machine.  They  are 
economical  at  all  powers  within  their  own  maximum.  The  com- 
ing power,  however,  in  my  opinion,  is  that  obtained  from  liquid 
fuel  (oils)  direct,  perhaps  from  solid  powdered  fuel  as  well,  or 
from  either  one  gasified.  \\*e  obtain  power  now  in  this  W'ay  b\' 
so-called  gas  engines,  more  properlv  speaking  combustion  or  ex- 
plosive engines.  As  yet  they  are  not  always  successful,  but 
tremendous  strides  are  being  made  in  perfecting  these  engines 
and  the  number  in  actual  use  is  now  very  large.  All  things  con- 
sidered, however,  the  best  engine  or  other  source  of  power  for 
any  given  place  or  installation  is  not  determined  by  its  economy, 
its  cost  or  the  type,  but  rather  by  the  combination  of  points  that 
will  contribute  most  to  lessening  the  cost  o{  production  of  a  given 
article. 

In  the  future  we  may  look  forward  to  the  storing  of  power 
from  the  heat  of  the  sun.  This  is  now  experimen;ally  possible 
and  is  being  accomplished  in  the  sunny  climate  of  California  ; 
but  I  do  not  think  that  anj-  of  )0u  gentlemen  would  undertake  to 
equip  a  new  plant  just  at  present  and  in  this  climate  with  its  only 
source  of  power  the  sun.  Many  things  more  wonderful  have  been 
accomplished  lately,  but  this  scheme  will  wait  until  the 
commercial  necessity  for  it  arises,  although  it  looks  to  me  as  if 
the  present  rise  in  the  price  of  coal  would  hasten  its  coming. 
Then,  again,  the  man  who  professes  to  multiply  power 
indefinitely  by  intricate  systems  of  gearing  or  some  other  equally 
impossible  scheme  is  not  yet  dead  ;  I  fear  we  must  jolly  him 
along,  however,  and  let  him  down  easy  without  counting  him  as 
a  serious  proposition.  He  is  ingenious  and  interesting,  but  not 
profitable. 

Having  the  power,  how  •■hall  it  be  most  economically 
distributed  to  the  producing  po.nt  ?  Means  for  doing  this  are 
multiplying  fast  through  the  development  of  electricity,  gas 
engines  and  the  use  of  compressed  air.  The  various  possible 
systems  are  in  part  as  follows  : 

Steam    engine    driving   shafting   by  gearing,    spur   or    bevel. 
Steam  engine  driving  shafting  by  belts  or  ropes. 
Steam   engine   driving   electric  generator    transmitting  power 
over  a  plant  with  but  few,  if  any,  belts  or  gear  drives. 

Steam  engine  driving  compressor  of  air  and  transmitting  power 
in  pipes  over  a  plant  to  many  forms  of  tools  and  lifts. 


Gas      engines     transmitting    power    by    belt    or     otherwise. 
Central  gas  generating  plant    distributing  gas  over  a  plant  in 
pipes  to  many  engines  of  small  units. 

Every  engineer  or  factory  manager  has  his  own  ideas  about 
these  methods,  and  I  dare  say  every  one  is  much  in  the  right 
as  to  his  own  particular  case,  in  regard  to  which  he  is  necessarily 
well  informed.  Xo  one  cf  the  methods  is  best  for  all  cases. 
Each  particular  one  must  be  studied  carefully.  Conditions  are 
also  changing  rapidly,  what  may  be  best  one  decade  may  not  be 
best  the  next.  How  rapid  this  change  is  is  well  illustrated  by 
the  following  quotation  from  a  most  eminent  engineer,  made  as 
recently  as  1867,  William  Fairbairn.  In  discussing  transmission, 
he  said,  in  part  referring  to  belt  drive,  at  that  time  new  and 
mostly  used  in  America,  while  the  gear  drive  was  almost 
universal  in  Europe,  "the  advantages  of  straps  (  belts  )  are  the 
smoothness  and  noiselessness  of  the  motion  ;  their  disadvantages 
are  cumbrousness,  the  expense  of  their  renewal  and  necessity  of 
frequent  repairs.  They  are  inapplicable  where  the  motion  must 
be  in  a  constant  ratio,  because,  as  the  straps  wear  slack,  they 
tend  to  slip  over  the  pulleys  and  thus  lose  time." 

How  little  these  things  seem  to  bother  us  now,  and  how  few- 
gears  there  ate  as  compared  with  belts,  notwithstanding  the 
faults  of  the  belts,  as  expressed  by  Mr.  Fairbairn.  It  is  alinost 
useles,  it  seems  to  me,  to  talk  on  such  subjects  as  these, 
inasmuch  as  what  one  says  becomes  obsolete  so  soon.  All  one 
can  do  is  to  act  quickly  "'  estabhshing  a  plant ;  take  that  which 
is  most  applicable  at  the  time,  and  charge  off  each  year  enough 
from  the  machine  account  to  buy  all  new  in  ten  years  at  the 
longest.  Above  all  things,  in  laying  out  a  plant,  no  matter  how 
small,  do  "not  proceed  by  rule  of  thumb,  but  think  the  entire 
arrangement  out  and  plan  it  to  scale  on  paper,  determining  the 
speed  and  position  of  every  shaft  and  pulley  ;  providing  for 
everything  beforehand.  B}-  other  methods  much  work  is 
repeated,  and  never  as  well  done  as  it  it  might  be. 

The  most  lively  discussion  has  always  followed  when  the 
question  of  electric  transmission  has  come  up  for  consideration 
in  all  our  engineering  societies.  Its  exclusive  use  is  advocated 
by  some.  By  others  it  is  absolutely  condemned.  The  inter- 
mediate course  will  be  the  fin  il  one  adopted.  For  certain  work 
it  is  incomparable.  For  example,  the  large  printing  presses  of 
to-day  may  be  better  manipulated  by  separate  motor  than  by  belt 
drive  from  main  shaft.  Entire  independence  of  speed,  reverse, 
repealed  trials  of  I  he  print,  stopping  and  starting,  and  finally  the 
cleanliness,  make  the  motor  drive  directly  connected,  almost  essen- 
tial. The  government  printing  office  at  Washington  has  materially 
reduced  the  expense  and  increased  the  product  bv  the  adoption 
of  the  motor  drive  throughout  the  place. 

All  machines  served  by  overhead  cranes  should  be  motor 
driven  so  that  the  crane  shall  not  meet  the  interference  of  belts. 
The  piinting  press  is  one  of  these.  All  shops  where  groups  of 
machines  are  run  independently  of  other  groups  should  be 
equipped  with  motors  for  each  group.  As  a  rule  it  is  well  to 
equip  all  heavy  machine  tools  with  independent  motors,  inasmuch 
as  such  tools  stand  idle  nuich  of  the  time,  '^he  plants  in  cotton 
and  woollen  mills  need  not  be  equipped  with  motors,  unless 
perhaps,  certain  floors  and  departments  are  often  run  alone  or 
are  frequently  shut  down  when  the  remainder  of  the  mill  is  in 
operation.  Anything  that  will  do  away  with  heavy  and  long 
belts  will  prove  a  cottimercial  advantage.  One  case  that  came 
to  my  knowledge  was  a  long  belt  that  drove  machinery  in  another 
building  and  around  a  corner.  Some  thirty  horse-pow-er  was 
consumed  in  driving  the  other  department.  A  separate  motor 
was  installed  for  a  trial.  .A  ten  horse-power  motor  did  the  work 
and  consumed  only  about  six  horse-power  doing  il.  The  trial 
became  a  pei-manent  fixture. 

How  far  to  carry  the  idea  is  hard  to  determine.  The  first 
cost  may  be  heavy,  and  yet  uch  savings  result  that  this  cost  is 
wiped  out  in  a  year.  Convenience  in  a  shop,  rather  than  the 
cost  of  the  motor  or  the  power  to  run  it,  is  most  often  the 
deteriTiining  factor.  .Assuming  that  by  introducing  electric  motors 
generally  throughout  a  shop,  the  cost  of  all  things  considered 
were  the  same,  it  is  quite  possible  to  imagine  such  conditions 
that  increased  convenience  would  save  50%  of  the  cost  of  the 
product.  Fiist  cost  and  power  might  be  disregarded  under 
these  conditions.  Every  case  should  be  carefully  considered  by 
one  familiar  with  all  the  conditions.  If  in  doubt,  a  few  motors 
should  be  tried,  but  nothing  imder  five  horse-power  imits  should 
be  used  except  in  rare  cases.  The  smaller  units  are  expensive 
and  not  efficient,  and  m-jchines  should  be  grouped  to  gel  the  five 
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horse-power.      Helow   Iwo  liorse-powcr  the  electric   niolor  is  not 
efficient. 

Competent  and  careful  investigators  licive  repeatedly  fomid 
the  losses  of  iiansmission  due  to  driving  or  transmission  devices 
to  vary  from  5  per  cent,  to  90  per  cent,  of  the  total  power 
consumed.  Here,  then,  in  these  daj's  ot  small  margins  ;intl  close 
competition  is  the  chance  to  save  an  annuity  that  will  amount  to 
a  fair  profit  in  most  cases.  The  question  of  using  copper  or 
aluminum  for  transmisssion  purposes  is  one  worthy  of  consider- 
ation. In  the  case  of  a  9  mile  transmission  plant  in  my  state, 
aluminum  has  been  used.  At  the  time  of  installation  copper  was 
selling:  at  17  cents  per  pound,  and  aluminum  at  4E  cents,  yet  the 
reduced  weight  of  the  latter  made  it  the  cheaper  of  the  two. 
The  average  loss  of  transmission  for  the  cotton  mill  and  flax  mill 
is  60  per  cent.,  and  for  the  woollen  mill  40  per  cent.  In  heavy 
iron  working  plants  the  loss  is  about  15  per  cent.  In  any  small 
mill  or  workshop  the  matter  of  friction  is  of  the  greatest 
importance,  and,  if  I  am  not  greatly  mistaken,  it  is  in  the  small 
mill  that  one  generally  finds  the  greatest  neglect  in  such  matters. 
In  the  large  organizations  such  things  are  in  the  hands  of  some 
particular  person,  whereas  in  the  small  mill  it  is  no  one's 
business,  and  is  neglected.  Friction  in  mills  is  subject  to  great 
variations.  Probably  half  the  friction  in  the  small  mill  is  caused 
by  lubricated  surfaces.  A  change  in  temperature  with  ini[>roper 
lubricants,  such  as  heavy  animal  oils,  may  increase  or  diminish 
friction  to  a  considerable  extent.  Prof.  Thurston  estimates  the 
friction  of  shafting  in  general,  including  the  toial  belts  and 
bearings,  and  varying  with  the  size  and  load,  at  from  33  horse 
power  to  1.5  horse-power  per  100  feet.  Prof.  Benjamin,  by 
careful  investigation  in  many  shops  and  with  every  precaution 
for  practical  and  at  the  same  time  accurate  results,  found  that  in 
six  machine  shops,  where  heavv  machine  work  was  done,  an 
average  of  62.3  per  cent,  of  the  power  produced  was  used  in 
driving  the  shafting  alone.  In  one  case  it  was  So  per  cent. 
This  was  explained  by  the  fact  that  the  shafting  had  to  be  built 
large  enough  for  tools  that  are  often  idle,  and  necessarily  the 
shafting  must  be  kept  running.  In  this  item  the  tension  of  belts 
is  a  serious  matter.  A  belt  should  be  just  light  enough  to  do  its 
maximum  work.  Many  belts,  if  not  most  of  them,  are  much 
tighter  than  is  necessary.  No  easy  means  is  at  hand  to  ascertain 
how  tight  a  belt  may  be,  and  the  belt  mechanic  sets  it  firm  and 
tight  to  make  sure  that  it  shall  not  slip.  Then  when  a  wet  day 
comes,  a  shop  full  of  moderately  tight  belts  makes  a  heavy  drain 
on  the  coal  pile.  In  this  same  investigation  it  was  determined 
that  the  busiest  of  tools  was  only  in  operation  So  per  cent,  of  the 
time,  and  the  average  tool  at)out  33  per  cent,  of  the  lime. 
The  argument  has  been  made  by  those  opposed  c-onsiilulionally 
to  nice  work  toward  economy  of  any  kind  that  the  power  amounts 
to  little  or  nothing  in  the  cost  of  a  product.  As  a  matter  of  fact 
the  cost  in  percentage  is  small  in  machine  shops,  being  from 
ij^%  to  2%.  This  seems  small  indeed  when  stated  this  way  ;  but 
looked  at  as  an  annuity  it  takes  on  another  aspect.  Supposing 
for  example  the  product  costs  a  million  per  year,  one  per  cent. 
means  ten  thousand  dollars. 

Another  class  of  losses  occuis  in  the  bearings  of  the  machines 
themselves.  It  has  been  found  by  lest  with  motors,  for  the  driv- 
ing power,  that  printing  presses,  and  other  heavy  machine  tools, 
consume  twice  the  power  running  idle  that  they  should.  Investi- 
gation disclosed  the  fact  that  the  loss  was  in  the  bearings,  and 
that  they  were  very  tightly  adjusted.  There  is  no  means  of  tell- 
ing how  tight  a  bearing  is  when  it  is  one  of  many  in  a  train  ;  and 
had  the  machines  in  the  cases  mentioned  been  belt  driven  from  a 
shaft,  the  friction  would  have  continued  until  healing  occurred  or 
until  the  bearings  wore  loose.  .Again,  to  offset  the  argumen' 
that  power  saving  is  in  any  case  only  a  small  factor,  we  must 
consider  that  where  there  is  friction  there  is  wear,  and  that  cost 
of  repairs  is  increased  by  friction.  This  is  a  serious  matter  in 
the  case  of  line  shafting  and  counters.  It  means  a  mechanic  at 
the  works  many  Sundays  in  the  year,  to  overhaul  bearings  and 
loose  pulleys.  The  following  general  principles  have  been  laid 
down  by  Prof.  Benjamin  to  save  friction  losses  in  manufacturing 
establishments.      There  are  none  better  and  I  quote  : 

1.  Use  pulleys  of  large  diameter  on  counter  shafts  and  narrow 
fast  running  belts. 

2.  Use  the  best  oil  for  the  purpose,  and  enough  of  it, 
catching  the  drip  and  purifying  it  for  repeated  use. 

3.  Have  everything  oiled  regularly,  and  do  not  depend  too 
much  on  even  the  best  of  oiling  devices. 

4.  Inspect    line  shafts    to    see    if   in   line  and   will   turn  easily. 


Neglected  shafting,  both  in  respect  to  alignment  and 
lubrication,  is  the  cause  of  tremendous  friction.  Anything  that 
will  do  away  with  both  of  these  evils  at  once  deserves  earnest 
consideration.  A  good  so-called  "  friclionless  "  bearing  will  do 
this,  as  lubrication  is  practically  unnecessary,  and  heavy  pressures 
produced  by  lack  of  alignment  count  but  liitle.  More  of  this 
later.  Samuel  Webber  sub-divides  the  friction  in  a  mill  as 
follows:  To  run  loose  pulleys  and  their  belts,  10  per  cent.; 
to  run  main  shafting,  20  per  cent.; — the  engine  itself  lakes  but  6 
per  cent.  He  puts  overtighi  belting  and  consequent  bending  of 
shafting  with  resulting  heavy  journal  friction  as  the  chief  cause 
of  transmission  losses.  I  think  the  average  manager  d"es  not 
look  at  it  in  this  light.  Even  this  source  of  friction  may  be 
avoided.  If  managers  of  factories  would  only  lake  the  pains  to 
measure  their  idle  load  once  in  a  while,  they  would  find  the 
information  gained  both  insiructive  and  surprising.  Compar- 
atively few  do  it. 

Some  noon  hour,  or  some  evening  at  six  o'clock,  turn  off  all 
work  Oil  all  machines  and  see  what  your  engine  indicates  ;  it  is 
something  any  of  your  engineers  can  do  if  furnished  with  an 
indicator,  and  I  am  sure  you  will  feel  repaid.  Nine  times  out  of 
ten  you  will  overhaul  a  considerable  number  of  things. 

Is  it  not  true  that  in  almost  any  shop,  if  the  bearing  does  not 
get  heated,  if  it  does  not  make  a  noise,  if  it  does  not  stop  the 
mill  and   nobody  kicks,   that  there  is  not  much  ihought  about  it  ? 

M3'  experience  in  such  matters  has  been  that  some  shafts  may 
be  turned  by  hand,  and  in  other  cases  of  similar  dimensions 
a  bar  stuck  through  a  pulley  may  be  used  for  a  lever  in  order  to 
move  at  all.  Subsequent  lest  in  ihese  cases  showed  correspond- 
ing losses.  In  one  or  two  instances  I  have  seen  loose  pulleys 
driving  shafting  and  waiting  for  Sunday  repairs. 

As  a  matter  of  general  interest  I  thought  I  would  look  up  the 
origin  of  belts.  After  doing  so  I  made  up  my  mind  that  it  was 
prehistoric.  The  first  belt  011  record  seems  to  be  in  connection 
with  the  fire  machine,  the  original  method  of  starting  a  fire  by 
friction.  A  ligament  or  oiher  string  was  wound  about  a  pointed 
stick  and  pulled  as  in  spinning  a  top.  Then  followed  the  use  pf 
the  belt  in  all  the  various  ways  known  to  us.  It  is  old,  but  it  is 
good,  and  I  doubt  very  much  if  we  shall  ever  drop  it  entirely, 
notwithstanding  electrical  motors.  The  rope  is  newer  as  a 
commercial  feature.  It  serves  its  purpose  admirably  and  is  an 
efficient  driver.  Careful  experiment  has  shown  that  when  well 
ai  ranged  in  each  ease,  the  efficiency  of  belt  and  rope  is 
practically  the  same.  The  rope  has  one  practical  advantage  and 
ihat  is,  that  the  tension  may  be  exactly  coitrolled  by  tension 
pulley  and  weight.  On  the  other  hand,  the  rope  is  not  good  for 
small  powers.  The  necessary  splicing  and  complication  of 
manipulation  count  against  it  and  practically  bar  the  use  of  any 
size  smaller  than  3^  of  an  inch.  A  rope  running  over  too  small  a 
pulley  goes  to  pieces  very,  fast,  and  the  rope  drive  h.as  suffered 
on  account  of  this  mistake  in  installing. 

The  following  figures  give  an  idea  of  the  proper  relative  size 
of  rope  and  puUy  : 

Foi  a  iX  inch  rope,  diameter  of  pulley  must  be  at  least  3  feet. 

For  a  \yi  inch  rope,  diameter  of  pulley  must  be  at  least  4  feet. 

For  a  1%  inch  rope,  diameter  of  pulley  must  be  at  least  5  feet. 

For  a  2  inch  rope  diameter  of  pulley  must  be  at  least  6  feet. 

These  pulleys  and  ropes  will  transmit  respectivel\'  per  100 
revolutions  per  minute,  5,  8,  11,  15  horse  power. 

An  increase  of  25  per  cent,  over  ihese  figures  is  possible  when 
the  bottom  rope  is  the  driver  and  under  proper  conditions.  The 
best  speed  is  about  3,300  feet  per  minute.  Cotton  and  manilla  are 
equally  good  providing  long  fibre  cotton  is  obtained,  and,  in  any 
case,  the  charactei  of  the  splice  is  all  important. 

The  comparative  efficiency  of  belt  and  rope,  as  determined  at 
Lisle,  France,  by  official  investigation,  is  as  follows  :  Power 
transmitted,  162  horse-power  ;  taking  efficiency  of  rope  at  100 
(manilla)  cotton  is  100. S7  and  leather  belt  ico.37.  To  all  practical 
purposes  this  difference  is  nothing. 

As  I  have  already  emphasized,  belt  tension  is  most  important, 
li  is  estimated  that  the  pull  of  a  belt  is,  as  a  rule,  at  least  three 
times  that  necessary  to  transmit  the  power  required.  The  velo- 
city of  belts  should  be  kept  at  the  maximum  possible  point,  and 
the  most  efficient  velocity  is  given  at  4,000  to  5,000  feet  per 
minute.  Data  on  belts  is  to  be  found  anywhere,  and  I  will  say 
but  little,  as  there  are  branches  of  my  subject  on  which  there  has 
been  absolutely  nothing  written  or  published. 

Mr.  Souther  spoke  at  considerable  length  on  the  subject  of 
bearings  and  lubricants,  advocating  the  greater  use  of  the  ball 
bearing  and  mineral  oils. 
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THE  DEVELOPMENT  OF  ELECTRICAL  SCIENCE. 
Major  Henr>'  A.  Gray,  president-elect  of  the  Engineers'  Club 
of  Toronto,  delivered  his  inaugural  address  at  a  meeting  of  the 
society  on  February  4th.  Aff"r  reviewing  tersely  I  he  progress 
that  has  been  made  in  harnessing  the  great  natural  forces  of  the 
earth,  and  the  extension  of  railways,  he  traced  the  development 
of  telegraphy,  telephony  and  electric  lighting,  and  quoted  figures 
of  very  great  interest.  This  portion  of  his  address  is  given  in 
greater  part  below  : 

TELEGRAPHY. 

In  the  year  1S37  Cooke  &  Wheatstone  showed  how-  eleciriciiy 
could  be  practically  used  in  the  intercommunication  of  ideas 
between  different  parts  of  the  country.  There  was  a  line  built  in 
July  of  that  year,  connecting  two  small  towns  in  England.  A 
poi  tion  of  this  line  "  'a^  rccovrred  during  the  year  of  the  Queen's 
Diamond  Jubilee,  and  used  in  the  transmission  of  her  simple,  and 
at  the  same  time,exprossive  message,  as  she  started  on  her  memorial 
procession  through  London,  "From  my  heart  I  thank  my  beloved 
people.  .May  Gcd  bless  lliem.  "  This  was  sent  to  every  quarter  of 
the  Globe,  being  flashed  over  every  continent,  under  every  ocean 
and  sea,  and  among  the  many  replies  from  British  colonies  and 
elsewhere,  the  first  to  be  received  at  the  palace  was  from  Ottawa, 
Canada,  just  16  minutes  after  the  message  had  been  despatched. 
The  line  to  which  I  have  just  referred  was  ij^  miles  in  length  ; 
during  the  65  years  since  this  pioneer  line  was  inaugurated,  the 
system    of   telegraphy  has    grown  to  embrace,   I    may  say,   the 
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entire  world,  thus  almost  annihilating  distance,  and  practically 
overcoming  time. 

The  extent  of  telegraph  lines  ccntrtilled  by  Britain  and  her 
colonies  in  the  year  1S95  was  1,111,366  miles;  of  this,  183,400 
miles  was  submarine  cable.  England  has  always  been  in  advance 
of  other  countries  in  the  development  of  telegraphic  service, 
which  is  chiefly  due  10  inventions  of  members  of  our  profession, 
viz.,  Latimer  Clarke,  his  brother  Edwin  Clarke,  and  Cromwell 
V'arley,  all  members  of  the  Institution  of  Civil  Engineers.  The 
working  capacity  has  been  greatly  increased,  and  messages  can 
now  be  sent  with  a  rapidiiy  so  great  that  they  cannot  be  received 
by  the  clerical  staff.  The  submarine  cable  still  retains  very 
nearly  its  original  form,  and  the  nature  of  the  materials  used  in 
its  construction  have  varied  but  little  since  the  first  cable  was 
laid  m  1851.  The  little  crustacean  which  was  found  to  be  able  to 
penetrate  the  gutla  percha  covering  and  thus  expose  the  copper 
conductor  to  sea-water,  which  meant  certain  destruction,  has 
been  prevented  by  the  use  of  a  serving  of  brass  tape,  this  having 
proved  very  effective.  To  the  great  inventive  geniup  of  Lord 
Kelvin,  the  perfection  of  the  submarine  cable  is  chiefly  due.  His 
recording  apparatus  is  the  one  almost  universally  used  to-da\'  in 
cables  of  great  length. 

To  attempt  to  predict,  at  this  moment,  what  the  future  of 
telegraphy  will  be  would  indeed  be  folly.  New  instrumen'.s  and 
new  processes  are  constantly  being  introduced,  some  of  which 
are  adopted,  others  are  found  to  in  no  way  improve  the  present 
practice,  or  meet  existing  needs.  The  writing  telegraph,  invented 
by  the  late   E.   A.   Cowper,   which  produces  actual   handwriting. 


and  is  called  the  "  Telautograph,"  is  being  made  practical  use 
of,  and  electrical  typewriting  machities  3.re  b}'  degrees  replacing 
the  A.  B.  C.  visual  indicator. 

It  is  by  no  means,  in  mj-  opinion,  visionary  to  say  that  in  a  very 
short  time  wires  in  telegraphy  will  be  entirely  dispensed  with, 
and  messages  of  length  and  importance  flashed  through  the  air 
by  means  of  Marconi's  wireless  lelegraphv. 

TELEPHONY. 

The  introduction  of  the  telephone  has  to  a  great  extent 
revolutionized  the  business  methods  ot  the  day.  The  develop- 
ment of  telephonv  has  been  so  rapid  as  to  seem  almost  in- 
credible, and  yet  we  know  thai  the  human  voice  is  transmitted 
along  wires  for  great  distances  b\'  electricity  every  hour  in  the 
day. 

It  was  in  the  year  1877  that  two  eminent  engineers  were  sent 
from  England  to  the  United  States  to  inquire  into  the  accuracy 
of  the  report  that  a  young  Scotchman,  by  tho  name  of  Bell,  had 
succeeded  in  accomplishing  the  astounding  feat  of  making  it 
possible  for  conversation  to  be  carried  between  two  or  more 
persons  separated  by  many  miles,  and  it  was  in  that  year  that 
the  first  pair  of  practical  instruments  were  brought  into  England 
from  the  States  by  Sir  Henry  Fischer  and  his  colleague,  Mr. 
Freece. 

The  transmitting  portion — that  part  which  transforms  the 
energy  of  the  human  voice  into  electric  currents — has  constantly 
been  improved  since  Edison  and  Hughes  demonstrated  the  use 
of  carbon  in  a  loose  condition,  subject  to  the  change  of  pressure 
and  of  motion  under  the  influence  of  sonorous  vibrations. 
Speecli  is  r»«w  possible  between  any  two  cities  in  the  Dominion 
of  Canada,  and  many  of  the  principal  cities  in  the  United  .States. 
Telephony  has  become  a  pait  and  parcel  of  the  business  insti- 
tutions of  the  country,  similar  to  the  post  and   telegraph. 

Concerning  the  Bell  Telephone  Company,  in  the  year  1880 
it  had  13  exchanges,  and  a  total  of  2,100  subscribers.  In  1900 
it  had  350  exchanges,  494  agencies  and  about  39,000  subscribers. 
It  also  had  in  1900  some  22,000  miles  of  long  distance  lini  s. 

The  figures  in  the  United  Stales  are  approximately  47,880 
subscribers  in  1880,  and  800,000  subscribers  in  1900,  with  over 
600,000  miles  of  long  distance  lines. 

In  1899  the  German  Empire  had  229,391  stations  ;  Great 
Britain,  171,660  ;  Sweden,  73,500  ;  France,  59,927  ;  Switzer- 
land, 38,864  ;  .Au'-lria,  32,255  ;  Russia,  31,376,  and  Norway, 
29,446. 

ELECTRIC    LIGHTINC. 

Just  about  58  years  ago  Morse  and  \'ail  first  gave  a  public  ex- 
hibition of  the  electric  telegraph,  the  earliest  and  for  many  years 
the  only  important  application  of  eiectriciiy  to  the  useful  arts.  It 
is  difficult  to  realize  that  only  a  few  years  has  e'apsed  since  the 
first  illumination  of  the  streets  of  Paris  by  the  electric  candle, 
during  the  Exposition  of  1878,  gave  renewed  impulse  10  the 
stud}'  of  electricity,  which  has  resulted  in  the  development  of  a 
long  series  of  inventions  already  destined  to  make  this  subtle 
form  of  energy  one  of  the  controlling  factors  of  modern  civiliza- 
tion. In  a  work  recently  published  on  the  economic  value  of 
electric  light  and  power,  the  following  interesting  statement 
occurs,  the  truth  of  which  will,  I  am  sure,  be  recognized  hy  every 
one  here.  So  much  has  been  done  in  applying  electricity  to  the 
uses  of  light  and  power,  that  the  following  st  itement  of  some  of 
the  possibilities  is  no  longer  prophetic. 

Electric  light  and  power  will  produce  more  changes  in  the 
mechanical  servants  and  conveniences  of  civilized  life  than  has 
ever  been  caused  by  the  use  of  an}-  other  method  or  force  which 
has  been  subjected  to  the  service  of  man.  The  uses  of  electri- 
citv  are  limited  only  by  the  w-ant  of  intelligence  in  producing  fit- 
ting apparatus  for  its  application.  The  demand  for  such  apparatus 
is  limited  only  by  the  want  of  intelligence  on  the  part  of  the  public 
to  know  how  to  use  it  properly.  So  rapid  has  been  the  develop- 
ment of  the  electric  industry,  few  have  been  able  to  keep  trace 
of  its  achievements,  and  fewer  still  have  sounded  its  possibilities 
for  the  purpose  of  giving  direction  to  its  growth. 

It  is  now  practicable  to  distribute  from  one  central  station  all 
the  light  and  mechanical  power  used  in  any  city.  Not  only  this, 
the  light  and  power  can  be  delivered  to  any  point  in  the  city, 
and  more  important  still,  it  can  be  divided  and  delivered  in  any 
quantity  needed.  Fiom  the  same  central  station,  the  same 
generator  in  the  station,  if  need  be,  accompanying  each  other 
over  the  same  conductor,  as  it  were  one  spirit  with  two  forms 
of  expression,  the  electric  current  places  at  the  command  of  the 
poorest    member  of  society  tw-o    basic  requirements  of  civilized 
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lite,  viz.,  lij^lil  ,nul  pmvor.  They  conif  wiUioiit  iioiso,  lieal,  smoke 
dust  or  dirt  of  any  kind.  Tlu-y  consume  no  oxygen  from  the  air  ; 
they  brinjr  no  poisonous  gases  into  the  roi^nis  ;  they  desiroy  no 
property  ;  they  make  life  more  healthful,  comfortable,  and  treer 
from  habihty  to  accident  ;  ihey  are  brousJlit  into  use  without  any 
effort  whatever  ;  with  silent,  patient  enerijy  tlu-y  w.iil  ihc  will  ot 
their  employer. 

But  turn  a  kev,  and  li.nlit  appe.irs  where  the  sun  cannot  shine. 
But  turn  a  key,  and  the  tireless  energy  of  the  universe  will  play 
alike  with  the  smallest  toy,  or  the  heaviest  machine.  Comply 
with  its  conditions,  and  the  servant  of  all  life  will  be  present  in 
light  and  power. 

In  June,  1877,  William  Edward  Sawyer,  a  native  of  New 
Hampshire,  who  had  been  for  some  years  a  telegraph  operator 
in  the  New  England  States,  directed  his  attention  to  the  making 
of  inventions  in  electric  engineering  and  electric  lighting.  The 
first  direct  satisfactory  results  of  his  labors  in  this  direction  was 
the  improvement  in  electrical  engineering  and  lighting  apparatus 
and  systems  for  supplying  streets,  blocks  or  buildings  of  a  town 
or  city,  in  a  pracliceable  manner,  with  any.  desired  quantity  ot 
electricity  for  the  purposes  of  electrical  illumination,  electric 
heating,  and  running  electro  magnetic  engines,  etc.  Generators 
of  electricity  were  to  be  placed  in  convenient  localities,  and  con- 
ductors carried  over  or  under  the  ground  along  the  streets,  and 
to  buildings  in  which  the  electrical  current  is  to  be  utilized.  The 
advantages  of  his  invention  are  that  it  enables  householders  to 
obtain  a  supply  of  electricity  for  any  purpose  without  care  or  in. 
convenience,  and  at  a  reasonable  cost  to  consumers,  and  also 
renders  practicable  ihe  lighting  of  buildings  by  electricity. 

In  the  same  year  Sawyer  patented  a  lamp,  which  although 
crude  and  impracticable  to  some  extent,  showed  the  line  of 
investigation  and  development  which  he  was  pursuing.  Unfor- 
tunately, Mr.  Sawyer  was,  as  is  frequently  the  case  with 
inventors,  a  man  of  limited  means,  which  seriously  retarded  his 
work  of  perfecting  his  incandescent  l.imp,  and  it  was  not  until 
he  fell  in  with  a  lawyer  liy  the  name  of  Man,  who  was  a  scientist 
and  had  always  taken  a  deep  interest  in  the  study  of  electricity, 
and  being  a  wealthy  man,  he  at  once  placed  a  sum  of  money  at 
the  disposal  of  Mr.  Sawyer,  which  enabled  him  10  continue  the 
inventions,  uninterrupted,  until  he  had  fully  developed  his 
original  conception  of  a  general  system  for  the  electrical  distri- 
bution of  light  and  power  from  a  central  station. 

It  was  at  this  time,  according  to  the  earliest  records,  that  the 
name  of  Thomas  A.  Edison  was  used  in  connection  with  electric 
lighting.  In  September,  1878,  Mr.  Edison  went  to  work  with  a 
vengeance  on  the  scheme  of  electric  lighting,  and  in  a  very  short 
time  made  the  startling  announcement  that  he  could  produce 
any  number  of  lights  up  to  10,000  from  the  one  machine,  or  for 
that  matter  the  number  he  said  may  be  infinite.  But  the  actual 
results  attained  by  Edison  at  the  close  of  the  year  1878  must  be 
conceded  to  have  accomplished  nothing  more  than  the  old  idea 
of  an  incandescent  wire  of  platmum,  a  useless  therm.il  regulator 
designed  to  be  attached  to  each  individual  lamp,  and  the  absurd 
tuning  fork  dynamo.  He  was  on  the  wrong  track,  and  had 
been  from  the  very  beginning.  The  triumphs  of  the  future,  as 
we  now  know,  were  destined  to  be  accomplished  by  incandes- 
cent carbon,  not  b}'  incandescent  platinum,  and  by  regulating 
the  current  at  the  source  of  the  supply,  and  not  at  the  individual 
burners.  In  both  these  poinis  Sawyer  was  far  in  advance  of 
Edison,  for  he  had  clearly  shown  by  the  paients  that  had  been 
issued  to  him,  and  the  intelligent  conception  of  the  nature  of  the 
problem  upon  which  he  was  at  work,  an  equally  clear  view  of 
the  true  path  to  be  followed  in  the  development  of  the  incandes- 
cent electric  lamp.  This  was  fully  proven  by  the  controversy 
which  took  place  at  the  close  of  1878  between  Sawyer  and 
Edison. 

The  further  development  of  the  hydro-carbon  treatment  was 
taken  up  at  an  early  date  by  Hiram  S.  Maxim,  under  the  auspices 
of  the  United  States  Electric  Lighting  Company,  the  first 
commercial  incandescent  lighting  plant  being  installed  in  1880  in 
the  reading  rooms  of  Ihe  Safe  Deposit  Company,  i  jo  Broadway, 
New  York  City.  This  plant  consisted  of  about  50  lamps,  the 
illuminanls  of  which  had  been  subjected  to  the  hydro-carbon 
treatment.  In  this  lamp  it  was  p-enerally  conceded  that  some- 
thing like  perfection  had  been  reached,  and  Professors  Morton 
and  Draper  testified  to  the  value  of  ihe  invention  of  Mr.  Maxim, 
stating  in  their  evidence  that  even  Edison's  dreams  had  been 
surpassed  in  the  Maxim  lamp.  Il  is  this  style  of  lamp  that  is  in 
use  to-day. 

The  growth  of  electrical  enterprises  in  LInited  Slates  and 
Canada  is  without  doubt  unparalleled  in  the  history  of  the  world 
in  industrial  development.  Looking  at  it  from  a  commercial 
point  of  viesv,  incandescent  lighting  dates  no  further  back  than 
1880. 

I  have  obtained  a  few  statistics  showing  the  number  of 
companies  doing  business  in  electricity  in  Canada  in  connection 
wilh  lighting,  which  has  increased  from  259  in   1898,  to  306  in 


1901.  The  arc  lights  in  use  have  increased  from  10,389  to  12,800, 
aid  the  incandescent  lamps  from  464,615  to  815,676.  Estimating 
each  arc  lamp  equal  10  ten  inciiidesceni,  the  use  of  electricity  as 
a  light  has  developed  fiom  565,505  in  1898  to  943,656  in  1901. 
During  these  years,  electricity  ioi-  lighting  purposes  has  increased 
over  60  per  cent.,  or  by  some  276,171  lamps. 

Of  the  number  of  lamps  in  use  Ontario  has  6,830  aics  and  384,496 
incandescent!^,  or  about  48  per  cent,  of  the  total  for  the  Dominion.  In 
the  city  uf  Toronto  there  are  1.450  arc  lamps  and  80,000  incandescents, 
which  equals  a  total  of  94, 1,00  incandescents.  Ottawa  has  585  arcs 
and  80,000  incandescents,  or  a  total  of  85,850,  counting  each  arc  as 
equal  to  10 'ncandescenis.  Hamilton  has  560  arcs  and  21,265  incan- 
descents, or  a  total  of  26,895.  London  has  350  arcs  anfl  17,180  incan- 
descents, or  a  total  of  20,680.  Petetboro  has  120  arcs  and  7,000 
incandescents,  or  a  total  of  8,200. 

(Quebec  Province  has  not  progressed  so  rapidly  in  the  electrical  line, 
and  the  number  of  arc  lamps  1-  41,118  and  the  incandescents  270,120, 
or  reduced  to  the  standard  of  I  arc  equalling  10  incandescents,  a  total 
of  311,300.  Montreal  has  out  of  this  number  2,648  arcs  and  108,210 
incanrlescents,  or  a  total  equal  to  134,690  incandescents.  Altogether 
in  the  Province  of  Quebec  there  are  42  cities,  towns  and  villages 
having  electric  plant  companies,  22  of  thein  are  in  the  eastern  townships. 

Nova  .Scotia's  total  equipment  is  465  arcs  and  49,041  incandescents, 
distributed  among  20  towns  and  controlled  by  21  companies. 

New  Brunswick's  total  is  691  arcs  and  18,131  incandescents,  distri- 
buted among  10  cities  and  towns  and  owned  by  II  companies. 

Manitoba  has  only  six  towns  provided  with  electric  hghts. 

The  North-West  Territories  have  5  electric  light  equipments. 

British  Columbia  has  I4  plants,  furnishing  643  arc  and  68,763  incan- 
descent lamps  ;  Vancouver  city  has  of  these  411  arcs  and  29,424  incan- 
descents. 

The  foregoing  make  a  grand  total  fur  the  places  mentioned  of  12,892 
arcs  and  825.201  incand^^scenls,  and  reducing  ail  to  the  standard  of  I 
arc  as  being  equal  to  10  incandescents,  makes  954,121  lights  in  the 
year  1901.  Contrast  this  with  the  year  1877,  when  Messrs.  Sawyer  & 
Man  were  endeavoring  to  perfect  their  first  incandescent  lamp,  and  we 
can  ihen,  to  some  extent,  realize  the  development  that   has  been  made. 

Of  the  total  increase  of  276,191  in  1901  compared  with  1898  Ontario 
is  credited  wilh  152,755,  (Quebec  154,009,  Nova  .Scotia  10,049,  New 
Brunswick  7,431,  Prince  Edward  Island  4,765.  Manitoba  is  credited 
wilh  4,058,  Northwest  Territories  1,255,  British  Columbia  41,757. 


MONTREAL. 

tCorrespondence  of  the  Canadia.v  Electrical  News.) 
The  Royal  Eleclric  Company  deserve  the  highest  praise  for  the  way 
they  hustled  around  afier  their  rather  serious  fire  lately.  They  had  all 
arc  circuits  and  private  alternating  circuits  running  the  same  evening. 
It  is  open  to  doubt  if  any  other  cumpany  in  the  Dominion  could  have 
done  as  well  under  similar  circumslances.  Every  man  pitched  in  with 
a  will  the  n.oment  the  firemen  had  Iclt  the  building,  working  in  the 
smoke  of  coke  fire  pots  (as  used  by  plasterers  for  drjir'g),  which  were 
imniecii.Ttely  started  10  dry  out  the  building.  Luckily,  the  step  down 
tran-foiuicrs  of  Chandjiy  transmission,  which  were  in  a  wing,  did  not 
get  damaged  ;  and  the  small  extra  station  at  Sohn.er  Park  was  brought 
into  play  10  take  care  of  the  street  arcs.  Even  to-day  the  building  is 
coated  with  ice  where  besprinkled  by  the  fire  department,  and  the  old 
window  liames  temporarily  sheeted  with  cotton  show  that  the  fight 
wilh  fire  was  a  good  one.  The  new  step-down  and  distributing  station 
now  under  construction  will  lie  absolutely  fire-proof  and  is  being  rapidly 
completed. 

On  the  evening  of  Ihe  20lh  January  Prof.  Kutherford  gave  an 
open  lecture  at  Mctiill  on  the  Marconi  system  of  wireless  telegraphy. 
It  was  a  treat  to  all  those  that  were  able  to  get  in,  and  "standing 
room  only  "  was  the  order  long  before  the  lecture  commenced. 
Proi.  Rutherford  advanced  a  theory  of  his  own  for  the  Hertzian  wave 
following  the  rotundity  of  the  earth's  surface  which  is  perhaps  the  most 
acceptable  and  certainly  the  most  lucid  yet  promulgated,  viz  : — As  the 
electric  spark  passes  more  quickly  in  vacuo  than  in  the  ordinary  at- 
mosphere, and  as  the  higher  strata  of  air  is  owing  to  its  rarity  a  bearer 
appioarh  to  vacuum  than  the  lower.  Prof.  Rutherford  deduces  th^  the 
wave  leaving  as  it  does  at  riglit  angles,  by  travelling  quicker  above,  re- 
tains that  position  until  the  receiving  conductor  is  reached. 

The  third  of  a  series  of  lectures  befoie  the  Grand  Trunk  Railway 
Literary  and  .Scientific  Institute  was  delivered  by  Mr.  W  B.  shaw,  of 
the  Montreal  Electric  Company,  on  January  2i5t.  The  subject  was 
"General  Information  on  Electrical  Subjects  of  Use  to  Engineers  and 
Machinists." 


Marconi  Vanquishes  the  Transoceanic  Cables. 

From  the  New  1  'ork  U^orid, 
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AN  IMPORTANT  LEGAL  DECISION. 
The  Corporation  of  the  Town  of  Rat  Portage  vs.  The 
Citizens  Telephone  and  Electric  Company  of  Rat  Por- 
tage.— Trial  at  Rat  Portage  on  the  2i!.t  December.  1901,  before 
Britton,  J. .without  a  jury. — On  January  16th,  1902, Judge  Brilton 
delivered  the  following  judgment  : — This  action  is  brought  by  the 
plaintiffs  to  have  a  contract  on  agreement,  dated  the  eleventh  of 
September,  1S99,  declared  invalid  on  the  grounds  (1)  that  no  by- 
laws was  past  authorizingor  sanctioning  it, (2)  that  the  agreement 
was  not  executed  by  any  duly  authorized  agent  of  the  plaintiffs, 
and  {3)  that  the  agreement  was  not  drawn,  signed  or  sealed  in  a 
way  to  bind  the  plaintiffs. 

Prior  to  1895  'he  plaintiffs  had  made  a  contract  with  a  com- 
pany for  lighting  the  streets  of  the  town  of  Rat  Portage.  De- 
fendants acquired  the  light  of  that  compan\'  and  with  the  con- 
sent of  the  plaintiffs,  performed  that  contract  until  its  expiry,  and 
afterwards  continued  to  furnish  street  lighting  fcr  the  town.  On 
the  first  day  of  Februarv,  1S95,  a  new  agreement  was  entered  into 
(Ex.  II)  by  which  the  defendant  company  was  to  install  electric 
plant,  and  do  the  street  lighting  of  Rat  Portage  for  five  years 
from  the  first  of  Februarj-,  1895' on  the  terms  staled  in  that 
agreement,  which  agreement  was  made  with  all  the  forms  neces- 
sary to  be  binding  upon  the  plaintiffs,  and  the  terms  of  it  are 
not  very  different  from  the  agreement  now  in  question.  This 
agreement  was  for  five  vears  and  was  therefore  good  until  the 
1st  of  F"ebiiiar\',  1900.  Having  regard  to  the  near  approach  of 
the  time  for  expiry  of  this  agreement,  negotiations  were  on  foot 
between  (he  parties  for  a  renewal — or  for  a  new  contract.  On 
the  I  ^th  August,  iSgg,  a  resolution  was  passed  by  plaintiffs" 
council  declaring  all  negotiations  with  detendanls  off,  and  in- 
structing the  clerk  to  call  ior  tenders  for  a  five  years  service  for 
street  lighting  and  fire  alarm  (Ex.  4).  Tenders  were  advertised 
for,  to  be  put  in  on  or  before  the  7th  September,  1899.  Defend- 
ants' companv  tendered  and  in  accordance  with  advertisement 
handed  in  vvi'h  the  tend.^r  a  marked  cheque  for  $1000.  This 
tender  was  in  the  terms  of  a  draft  contract  alleged  by  the  de- 
fendants to  have  been  agreed  upon  before  them  by  a  committee  of 
plaintiffs'  council. 

The  council  met  on  the  nth  September,  1S99.  The  whole 
matter  of  street  lighting,  fire  alarm  and  telephone  service  was 
discussed.  Mr.  McCrossan,  the  defendants'  manager,  was  pres- 
ent ;  the  tender  and  draft  contr.icl  were  p.'-oduced,  the  defend- 
ants' manager  was  asked  in  consideration  of  a  new  contract  be- 
ing entered  into,  lo  relinquish  anv  claims  or  charges  for  tire 
alarm  maintenance  accruing  since  November,  1S98,  and  this  the 
defendants'  manager  agreed  to  then  and  there,  writing  a  letter 
to  the  Mayor  and  council  to  that  effect  (Ex.  7),  whereupon  the 
following  resolution  was  adopted  : 

"That  the  tender  of  the  Citizens'  Telephone  and  Electric  Com- 
pany for  street  lighting,  fire  alarm,  and  telephone  service,  now 
under  consideration,  be  accepted  by  this  council,  and  the 
Mavor  and  clerk  be  authorized  to  sign  the  contract  prepared, 
and  the  date  of  commencing  under  said  contra'^t  be  on  or  before 
the  3oih  day  of  September,  1899.  This  will  enable  the  citizens 
to  receive  the  benefit  of  the  arc  lighting  in  every  advantage,  as 
set  forth  in  the  said  contract." 

The  mavor  vvas  not  present  at  that  meeting.  The  contract, 
which  had  before  then  been  prepared,  was  at  that  meeting  signed 
by  C.  \V.  Beylea,  the  acting  maj'or,  and  by  the  clerk,  and  the 
corporate  seal  of  the  plaintiffs'  corporation  was  affixed. 
On  the  following  day,  the  12th  of  September,  1899,  the 
defendants  got  a  return  for  the  marked  cheque  for  $1,000,  which 
had  been  deposited  with  the  tender.  Shortly  after  the  meeting 
of  the  nth  of  September,  it  was  rumored  that  the  contract  was 
invalid,  because  the  mayor  had  not  signed  it.  On  the  13th  of 
November,  1899,  at  a  meeting  of  the  council,  a  resolution  was 
adopted,  (  Ex.  9)  reciting  the  agreement  of  the  1  ith  of 
September,  the  signing  of  it  bv  the  acting  mayor, that  the  agree- 
ment had  been  questioned,  &c.,  and  then  as  follows  :  **  Be  it 
therefore  resolved  that  this  council  doth  heiebv  ratif'v  and 
confirm  the  action  of  the  said  C.  \V.  Belyea  in  signing  the  said 
agreement  on  behalf  of  tlie  corporation  of  the  town  of  Rat 
Portage,  and  also  the  said  agreement,  and  it  is  further  resoUed 
that  all  other  acts  heretofore  or  hereafter  to  be  done  by  the  said 
C.  \V.  Belyea  in  his  capacity  as  acnng  mayor,  and  within  the 
scope  of  his  authority  as  acting  inayor,  are  hereby  allowed  and 
confirmed." 

Ou  the  27th  of  November,  1899,  at  the  meeting  of  the  plaintiffs' 
council,  the  minutes  of  the  meeting  of  13th  of  November  were 
read  and  confirtned,  and  signed,  and  the  corporate  seal  was 
affixed  at  the  foot  of  these  minutes. 

From  that  time  until  the  cotnniencement  of  this  action  the 
contract  has  been  treated  as  a  valid  and  binding  contract,  and 
has  been  satisfactorily  performed  by  the  defendants  and  paid  for 
by  the  plaintiffs. 

The  whole  story  of  the  negotiations  which  led  up  to  the 
making  of  the  contract,  is  told  in  the  statement  of  defence,  and 
is  in  substance  as  now  stated. 

There  are  few,  if  any,  facts  in  controversy  between  the  parlies. 
And  upon  the  evidence,  I  find  the  facts  as  stated  by  me. 

The  plaintifTs  contention  is  that  no  by-law  was  ever  passed 
sanctioning  the  transaction,  and  by  reason  thereof  the  agreement 
is  imgatory  and  invalid. 

The    contract  was    fairU'  entered    into   .ifter    a  good    deal    of 


careful  consideration,  and  the  plaintiffs  seem  to  have  made  a 
good  bargain,  safely  one  would  think  guarding  the  interests  of 
the  citizens.  If  there  is  any  necessity  for  a  by-law  in  this  case 
the  plaintiffs'  council  should  have  pas^-ed  one,  and  if  the  plaintiffs 
can  take  advantage  of  their  own  neglect  and  repudiate  theirown 
agreement  after  two  years'  performance,  it  will  be  vmfortunate. 
The  contract  in  question,  even  without  express  enactment, 
would  seem  to  be  within  the  powers  of  the  council,  for  the 
business  and  safety  and  comfort  of  l!ie  citizens  of  a  town  of  the 
size  and  importance  of  Rat  Portage  require  street  lighting,  which 
the  council  should  piovide,  but  sec.  568  of  the  Municipal  Act 
covers  this  point  by  enacting  that 

'*  Every  municipal  council  shall  have  power  to  contract  for  a 
supply  of  gas  or  electric  light  for  street  lighting  and  other  public 
uses,  for  any  number  of  years  not  in  the  hrsl  instance  exceeding 
10,  and  for  renewing  such  contract  from  time  to  time  for  such 
period  not  exceeding  ten  years,  as  the  council  may  desire.  " 

The  whole  question  of  the  necessity  of  a  by-law  to  create  a 
liability  on  the  part  of  a  municipal  corporation  on  an  executory 
contract  was  discussed  and  decided  in  the  case  of  the  Waterous 
Engine  Works  Company  vs.  Palmerston  21  S.C.R.  556. 

The  sections  282  and  4S0  of  the  Municipal  Act  then  in  force 
were  considered.  Section  2S2  is  the  same  as  section  325  of  pre- 
sent act,  and  section  480  for  purpose  of  comparison  and  argu- 
ment the  same  as  section  565  of  present  act.  In  that  case,  in  the 
absence  of  a  by-law  authorizing  the  purchase  of  a  fire  engine, 
and  the  contract  not  having  been  completed  by  the  acceptance 
of  the  engine,  the  town  was  held  not  to  be  liable. 

Apart  from  the  neat  quesiion  of  the  necessity  of  a  formal  by- 
law, what  was  done  in  this  case  is  important  on  the  questions  of 
*'  executed  contract  "  and  estopped  and  acquiescence. 

Section  568  authorizes  the  council  to  contract,  and  the  council, 
in  open  meeting,  acting  as  a  contracting  party,  considered  and 
decided  upon  the  matter  and  authorized  the  signing  of  a  formal 
contract  by  the  acting  head  of  the  council  and  by  the  clerk,  and 
authorized  the  affixing  of  the  corporate  seal.  This  is  something 
done  by  tfre  Legislative  authority  and  was  as  well  considered  as 
a  by-I-iw.  In  substance  it  complies  with  all  that  is  requisite.  The 
form  of  by-law  only  is  wanting. 

There  was  no  need  of  the  resolution  of  the  13th  of  November, 
1S99.  because  the  acting  mayor  has  all  the  powers  of  the  mayor, 
see  Section  272.  Section  10  proxides  that  the  powers  of  the 
body  corporate  shall  be  exercised  by  the  council.  Bernardin  v. 
Dufferin  19  S.  C.  R.  581  is  authority  for  the  proposition  that  a 
corporation  is  liable  on  an  executed  contract  for  the  performance 
of  work  within  its  powers,  which  work  it  has  adopted,  and  of 
which  it  has  received  the  benefit,  though  the  contract  was  not 
executed  under  corporate  seal.  Upon  the  facts  above  stated  the 
absence  of  a  formal  b)-law  is  no  more  than  the  absence  of  a  seal. 
I  think  this  is  lo  all  intents  and  purposes  an  executed  contr.'ict 
— not  completely  because  it  has  years  10  run,  but  the  defendant 
had  given  up  something  of  value  and  the  plaintiffs  have  received 
the  benefit  of  it. 

.\  \alid  contract  in  full  force  on  iiih  September,  1899,  w'as 
terminated  by  defendant  ;  claims  which  the  defendant  had 
against  plaintiffs,  including  one  of  S50  a  month  from  1st  Decem- 
ber, 189S,  10  iilh  September,   1899,  were  abandoned. 

If  cancelled  now,  pl.iintiffs  get  all  the  benefits  bargained  for 
after  two  years'  ser\ice,  which  the  defendant  compan\-  agreed 
to  give  only  by  getting  a  five  years'  contract,  renewable  for 
another  five  years.  Then  the  defendant  company  has  bv  reason 
of  plaintifTs  agreement  changed  its  plans,  purchased  a  large 
amount  of  plant  and  expended  money  on  improvements  adequate 
compensation  for  which  cannot  be  made  by  the  payment  which 
the  plaintiffs  are   willing  to  make. 

I  am  also  of  opinion  that  the  plaintiffs  are  bound  bv  their 
acquiescence  and  they  are  estopped  from  successfully  maintain- 
ing an  action. 

The  Corporation  of  Pembroke  v.  Canada  Central  Railway  3  O. 
R.  503  decides  that  a  Corporation  may  be  bound  by  acquiescence 
as  an  individual  may.  This  is  not  a  case  of  any  rate-payer 
objecting.  Il  is  an  action  by  the  corporation  which  made  the 
agreement.  The  council  is  not,  so  far  as  appears,  asked  by  any 
citizen  to  take  this  action.  The  council — the  acting  body  of 
the  corporation — the  council  which  made  the  contract,  could  if 
they  thought  proper  have  passed  a  by-law  authorizing  or  ratify- 
ing the  contract.  Their  not  doing  so  looks  like  bad  faith  on  the 
part  of  plaintiffs. 

After  the  action  of  the  council  on  the  i  iih  September,  1899,  the 
plaintiffs  approve  and  acquiesce  in  the  contract  as  before  slated 
by  me — 1st,  on  the  12th  September,  by  giving  up  marked  cheque, 
2nd,  on  the  t3th  November  by  formal  resolution  approving  of  the 
agreement,  and  3rd,  on  the  271  h  .November  when  minutes  of  13th 
November  were  read,  confirmed  and  fornihllv  signed  and  sealed 
wi'h  plaintiffs'  corporate  seal.  Again  this  contract  was  acquiesced 
n  b)  allowing  defendant  to  continue  in  its  performance,  and  by 
plaintiffs'  estimates  for  the  years  1900  and  1901  and  by  by-law 
in  each  year  for  raising  by  taxation,  in  addition  to  other  sums  re- 
quired, the  special  amount  necessary  to  pay  lo  the  defendants 
under  the  agreement  in  question. 

The  plaintiffs'  council  could  raise  the  money  to  pay  upon  this 
contract  only  by  by-law  authorizing  the  rate  and  the  collection 
of  it.  On  these  estimates  see  sections 404,  405,  of  Municipal  Act. 
The  by-law  authorizing  the  lev}-  each  year,  in  effect,  and  in  a 
way  the  council  could  lawfully  act,  ratified  the  agreement  in 
question.      See  Robins  vs.  Brockton,  7  O.  R.  48. 

The  action  should  be  dismissed  with  costs.  The  defendants 
are  entitled  to  a  declaration  that  as  between  the  parties  the 
contract  is  a  valid  and  binding  one,  and  the  plaintiffs  should 
carr)  out  the  same  in  all  respects. 


Koliru.irv,   ii)0-' 


THE  CANADIAN   ELECTRICAL  NEW: 


NEW  WIRE  AND  CABLE  FACTORY. 

The  accompanying' illustrations  show  the  works  of 
the  Dominion  Wire  &  Cable  Compan}-  now  in  coLirse 
of  erection  in  the  city  of  Montreal.  The  company 
expect  to  occupy  their  new  building  in  April.  The 
ground  floor  of  the  factory  covers  an  area  of  30,000 
square  feet,  and  the  first  and  second  floors  have  each 
an   area  of  6,400  square  feet.      There  will    be   an    addi- 


F.-vcTORV  OF  THE  Wuiii  iV  Cable  Co.\u'anv,  LrsR'.NAN  Street,   .Montreal, 

tional  building  erected  in  the  spring,  which  will  con- 
tain the  offices  of  the  companx"  and  extra  store  rooms. 
This  building  will  be  situated  on  Ciuy  street. 

When  the  new  works  are  completed  they  will 
embrace  departments  for  the  manufacture  of  lead 
cover ^-d  cables  for  tel.?phone  and  power  purposes,  wire 
drawing  and  annealing  departments,  a  rubber  insulat- 
ing department  and  a  trolley  wire  plant.  It  is  also  the 
intention  of  the  company  10  manufacture  weather- 
proof wire  and  cables.  The  upp.  r  floors  will  be  used 
entirely  lor  the  covering  of  fine  wires  and  the  manu- 
facture o(  electro  magnets. 

The  power  plant  is  to  consist  of  two  B.  &  W.  300 
horse  power  boilers  and  a  Robb- 
Armstrong  tandem  compound  engine, 
direct  connected  to  a  Western  Electric 
Company  generator.  There  will  also 
be  a  Westinghouse  generator  set  ol 
'}oo  horse  power.  The  electric  ele- 
vator to  be  installed  is  being  manu- 
factured by  the  Otis  Elevator  Com- 
pany, of  New  York. 


It  is  understood  that  contracts  have  just  been  placed 
with  the  General  Electric  Company  for  the  construc- 
tion of  three  10,000  horse  power  generators  for  the 
new  plant.  These  dynamos,  it  is  asserted,  will  be  the 
largest  yet  built.  Vertical  shafts  over  100  feet  long 
will  connect  the  water  wheels  with  the  generators. 

Mr.  W.  B.  Rankine,  vice-president  of  the  Canadian 
Niagara  Power  Company,  states  that  the  company  has 
received  a  number  of  inquiries  for 
power  on  the  Canadian  Niagara 
frontier.  The  company  is  believed  to 
be  preparing  to  transmit  power  to 
Toronto  and  cities  en  route. 

The  Premier  has  introduced  a  bill  in 
tlie    Ontario     Legislature     lo     confirm 
an     agreement    between    the    commis- 
sioners   of   the     Queen    Victoria    and 
Niagara  Falls  Park  and   the  Canadian 
Niagara  Power  Company.     The  agree- 
ment, dated  June    ig,     igoi,    provides 
that  the  period  for    the    completion    of 
the  work    specified    in    ihe    agreement 
of  .\pril  7,   1892,  be    extended    to    July 
I,   1904,  on    condition    that    the    com- 
pany expend  $500,000  on   the    work  of 
development    by  July  1,   1902,    and    a    further    sum    of 
$1,000,000  bv  July  I,   1903.      The    company    shall    also 
make  default  unless  they  develop    50,000    horse    power 
bv  Jul\-   1,   1904,  and    have   on    that    date    an    overflow 
tunnel  sufficient  for  not  less  than    100,000   horse  power 
and  actually  ready  for  use  20,000  horse  power. 


Mr.  H.  B.  Andrews  has  resi.tfned  the  management  of  Grimsby 
Park  and  will  slionly  leave  Toronio  to  become  siipLM  intendenl 
of  an  electric  railway  in  Tennessee. 

The  corporation  of  Glace  Bay,  N.  S.,  have  completed  the 
installation  of  a  municipal  electric  light  plant.  The  power  house 
is  72x40  feel,  wiih  a  smoke  st-ack  43  inches  in  diameter   and    100 


NIAGARA    POWER    DEVELOP- 
MENT. 

Considerable  progress  has  been 
made  of  late  towards  the  development 
of  power  on  the  Canadian  side  of 
Niagara  F"alls.  A  fortnight  ago  the 
Canadian  Niagara  Power  Company 
awarded  the  contract  for  the  construc- 
ction  of  the  wheel-pit  and  intakecanal  of 
the  Canadian  works  lo  Messrs.  Dawson  &  Reilly,  of  St. 
Catharines.  This  contract  amounts  to  over  half  a 
million  dollars,  bringing  the  total  sum  represented  by 
contracts  now  awarded  to  one  and  three-quarter  million 
dollars.  The  wheel-pit  will  be  175  feet  long,  running 
parallel  to  the  river,  with  a  width  of  29  feet  and  a 
depth  ot  160  feet.  The  intake  canal  will  be  600  feet 
wide  where  it  comes  in  the  river  and  14  feet  deep. 
The  water  from  the  river  will  be  taken  direct  to  the 
penstocks  in  the  whee!-piti 
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Factory  of  the  Wire  &  Cable  Company,  Guv  Street,  Montreal- 


feet  from  the  gronnd.  The  building  is  divided  into  two  com- 
partments, one  being  occupied  by  the  boilers  and  the  other  by 
the  dynamos.  Of  the  latter  ihere  are  two  72  k.  w.  2,400  volts 
S.  K.  C.  machines.  The  engines  are  of  the  Robb-Armstrong 
side-crank  pattern,  each  120  horse  power.  In  the  boiler  room 
are  two  Mumford  Standard  boilers  of  150  horse  power  each, 
placed  on  concrete  foundation  and  set  in  brick.  The  plant 
furnishes  current  for  212  street  lamps  of  30  candle  power  and 
about  300  incandescent  lamps  in  business  places  and  residences. 
The  electrical  equipment  was  installed  by  Mr.  W.  H.  Pickles,  of 
the  Canadian  General  Electric  Company,  and  the  power  plant  by 
Mr.  Q,  D,  IVIcKa^-,  of  the  Robb  Engineering-  Company, 
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INSPECTION  AND  OPERATION  OF  STEAM  BOILERS. 

Toronto,  January  30tl),  1902. 
Editor  Canadian  Electrical  News  : 

Dear  Sir, — I  noticed  that  at  ihe  last  convention  of  the  Cana- 
dian Association  of  Stationary  Engineers  the  Legislative  Com- 
mittee was  instructed  to  again  try  to  secure  the  passing  of  an  act 
to  provide  for  the  compulsory  inspection  of  steam  boilers  and  the 
examination  and  licensing  of  engineers  in  charge  of  steam  plants 
in  the  province  of  Ontario.  I  consider  ihis  would  be  a  move  in 
the  right  direction,  providing  that  the  proposed  law  would  be  a 
workable  and  just  one,  and  that  it  be  enforced  properh-,  and  men 
appointed  as  inspectors  who  are  practical  engineers,  and  not 
selected  on  account  of  Iheir  poHtical  pull  and  heeling. 

If  we  are  to  have  a  law  here  in  Ontario,  I  trust  it  may  nv't  be 
such  a  farce  as  the  law  at  present  in  force  in  the  province  of 
Quebec,  as  we  would  be  far  better  off  without  it.  I  know  for  a 
fact  that  under  this  iniquitous  farce  men  have  received  certifi- 
cates as  engineers  who  have  nexer  had  charge  of  an  engine  in 
their  lives,  and  I  have  it  on  good  authority  that  one  man  went 
down  from  Ontario  and  was  examined  and  received  a  certificate 
as  a  boiler  inspector,  and  this  same  man  had  never  had  charge 
of  a  bcUer  and  engine,  or  even  held  a  position  as  fireman  or 
served  any  time  as  a  machinist  in  his  life.  But  simply  because 
his  friends  had  a  little  pull  he  was  awarded  a  certificate  as  a 
boiler  inspector. 

How  would  practical  engineers  (who  have  served  manv  years 
in  charge  of  steam  plants)  like  to  see  a  law  in  force  in  this  prov- 
ince which  would  give  aulhohitv  to  men  of  no  experience,  like 
the  above,  to  come  round  and  inspect  their  boilers  and  pronounce 
an  opinion  as  to  whether  or  not  they  were  keeping  the  boiler 
and  machinery  under  their  care  in  a  proper  condition  and  also 
for  this  same  stamp  of  an  inspector  to  have  the  power  by  law,  of 
examining  engineers  for  certificates  of  competency. 

Unless  the  engineers  of  Ontario  have  some  reasonable  assur- 
ance that,  in  the  event  of  their  securing  legislation,  the  positions 
of  inspectors  will  be  filled  by  practical  and  qualified  engineers  of 
good  character,  then  I  claim  we  had  far  belter  leave  the  legisla- 
tion alone  and  go  on  as  we  have  done  for  years  passed,  raiher 
th.nn  be  cursed  with  such  an  infamous  law,  which  grinds  out 
engineers  without  any  experience  as  such,  and  boiler  inspectors 
also  occasioniy,  when  sufficient  pull  is  brought  to  bear  in  the 
right  direction. 

I  may  have  more  to  say  on  this  subject,  Mr.  Editor,  in  the 
future,  as  I  am  gathering  information,  and  may  be  able  to  interest 
your  readers  more  than  at  present. 


Vours  truly. 
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THE  GEE  ELECTRICAL  ENGINEERING  COMPANY. 

The  Gee  Electrical  Engineering  Company,  Limited,  1 1 
Colborne  street,  Toronto,  is  a  comparatively  new  concern  which 
has  made  rapid  advancement.  Business  was  commenced  twelve 
months  ago  in  the  name  of  Gee  &  Company,  with  offices  in  the 
Queen  City  Chambers,  Church  street.  The  volume  of  business 
steadily  increased  until  it  became  necessary  to  augment  Ihe 
capital  ol  the  company.  .\  charter  was  obtained  for  a  capital 
stock  of  $10,000,  and  a  change  in  the  name  to  the  Gee  Electrical 
Engineering  Company,  Limited,  the  directors  being  G.  .\. 
Harper,  president  ;  \V.  Gee,  managing  director  ;  and  \V.  P. 
Hunter.  New  premises  were  obtained  at  11  Colborne  street,  and 
manufacturing  was  started.  Very  shortly  it  was  found 
necessary  to  hive  still  more  capital,  and  application  was  made 
and  granted  for  an  increase  from  $10,000  to  $50,000. 

The  Gee  Electrical  Engineering  Company  are  manufacturers 
of  dynamos,  motors  and  electrical  appliances  generally.  They 
make  a  specialty  of  outsidf!  wiring  for  lighting,  telephones,  bells, 
etc.,  and  manufacture  direct  current  generators,  motors,  arc 
lamps,  rheostats,  switches  and  electrical  accessories.  \n 
important  branch  of  iheir  business  is  the  manufacture  of  the 
Gould  storage  battery.  This  battery,  it  is  claimed,  pos.sesses 
many  points  of  merit  over  other  batteries  on  the  market,  and  it  is 
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proposed  to  publish  in  the  next  issue  of  this  journal  some  of  the 
det.tils  of  its  construction,  in  which  its  advantages  will 
be  pointed  out.  The  Gee  Companv  believe  that  storage  batteries 
will  he  very  largely  used  in  Canada  for  isolated  plants,  station 
work,  etc.  The  company  have  secured  a  contract  from  the 
Gould  Storage  Battery  Companv,  of  New  York,  to  build  iheir 
train  lighting  equipments  for  this  country.  Thus,  with  the  man- 
ufacture of  the  storage  battery  and  the  large  business  ihat  is 
being  done  in  dynamos,  motors,  supplies  and  wiring,  there  is  evorv 
prospect  of  a  promising  future.  The  contracts  now  in  hand 
include  the  wiring  of  Win.  Davies'  new  factory,  Park,  Blackwell 
tV  Company's  factor)-,  Harris  ab.ittoir,  Grace  Hospital,  Leider- 
kranz  building,  York  County  Loan  building,  Ontario  Wind 
Engine  and  Pump  Company's  building,  complete  lighting  plant 
for  George  Raihbone,  Toronto,  apparatus  for  the  Cannin"-ton 
Electric  Company,  complete  overhauling  of  the  plant  at  Port 
Colborne,  Out.,  and  some  twenty  other  contracts.  The  whole  of 
the  premises  at  .\o.  11  Colborne  street  is  now  occupied  by  the 
company,  and  arrangements  are  under  way  for  further  extension. 
Mr.  W.  Ge  ■,  the  managing  director  of  the  company,  possesses 
a  thorough  knowledge  of  the  electrical  business.  For  seven 
years  he  was  engaged  with  Woodhouse  iV  Rawson,  London, 
England,  and  for  five  years  with  the  Edison-Swan  Company,  of 
the  same  citv. 
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The  many  friends  of  Mr.  H.  P.  Dwlght,  President  of  the  Great 
Nortl. -Western  Telegraph  Company,  learned  with  regret  a 
forlnight  ago  that  he  had  accidentally  broken  his  lee,  and  will  in 
consequence  be  confined  to  his  home  for  some  weeks  at  least. 
It  is  learned,  however,  that  he  is  making  favorable  progress, 
and  ccinducting  the  correspondence  and  business  of  his  office 
from  his  home.  It  is  hoped  that  in  a  very  short  time  he  may 
be  (ible  to  be  about  again  as  usual. 


Febniarv,  iqoj 
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CANADIAN  ASSOCIATION  OF 
STATIONARY  ENGINEERS. 
The  Educational  Committee  of  Toronto 
No.  If  C..A.S.E.,  some  time  ago  secured 
the  promise  ot"  Mr.  Warren  S.  Johnson, 
.Am.  Soc.  M.E.,  president  of  the  Johnson 
Electric  Service  Company,  of  Milwaukee, 
Wis.,  that  he  would  come  to  Toronto  and 
deliver  a  lecture  before  I  he  Association. 
Accordingly,  arrangements  were  made  for 
the  lecture  to  be  given  in  Engineer's  Hall, 
6 1  \'icloria  street,  on  Wednesday  evening, 
February  5th,  the  subject  being  "  Heat 
Control."  A  large  number  of  engineers 
and  interested  persons  were  present  to 
hear  Mr.  Johnson,  who  is  perhaps  the  best 
authority  on  the  subject  in  question  on  the 
American  continent.  There  was  much 
disappointment  when  it  was  annoimced  by 
ihe  president  that  Mr.  Johnson  had  become 
snow-bound  and  was  unable  10  reach  Tor- 
onto in  time  to  fill  his  engagement.  An 
effort  will  be  made  to  fixanother  tlate  with 
Mr.  Johnson.  At  the  request  of  the 
president  an  informal  talk  was  given  by 
Mr.  King,  of  the  Toronto  Engineers' Club, 
who  had  recently  returned  from  Philadel- 
phia and  New  York,  whither  he  went  lo 
secure  information  on  the  question  of 
steam  heating. 

The  annual   At-Home  of  Toronto  No.  i 
will    be    held    in  St.    George's    Hall,   Elm 
.street,  on  February  24th. 


SPARKS. 

A  Hamilton  woman  is  seeking  to  have 
an  electric  light  company  leslrained  from 
destrc>)"ing  her  peace  with  a  noisy  dynamo. 
She  went  to  Hamilton  for  rest  and  quiet, 
and  she  is  certainly  entitled  to  it. — Toronto 
Star. 

A  dispute  between  the  Dominion  Coal 
Company  and  the  Cape  Breton  Electric 
Company  is  attracting  attention  at  Sydney, 
N.S.  The  workmen  of  the  latter  company 
laid  several  hundred  yards  of  rails  at  dif- 
ferent points  where  the  proposed  tramway 
will  cross  the  old  Reserve  road-'oed. 
Next  day  the  rails  were  removed  from  the 
Reserve  crossing  by  the  Dominion  Coal 
Company.  It  is  said  that  the  tramway 
people  claim  that  as  there  are  no  rails  on 
the  Old  Reserve  road-bed  they  are  within 
their  rights  in  laying  their  rails  across  the 
old  track.  This  the  coal  company  deny, 
claiming  that  the  electric  company  has  no 
power  to  do  so  without  legislative  author- 
ity. 

The  Halifax  Tramway  Company  car- 
ried out  extensive  improvements  to  their 
plant  during  1901,  and  it  is  their  intention  to 
expend  a  considerable  sum  this  year  on  the 
lighting  department.  The  new  city  street 
lighting  contract  with  the  company  takes 
effect  on  July  ist  next,  and  is  for  five  years. 
Under  the  new  contract  the  company  will 
give  the  city  the  very  lattst  type  of  lamps. 
About  250  arc  lamps  will  be  ri  quired  for 
the    citj-     streets,    and    the     incandescent 


lighting  capacity  of  the  station  will  be  in- 
creased about  9,000  lamps.  A  new  gen- 
erator, direct  connected  to  a  1,500  horse- 
power engine,  is  about  to  be  installed.  It 
is  also  probable  that  Ihe  company  will  add 
another  battery  of  boilers  ot  500  horse 
power.  Mr.  F.  A.  Huntress,  manager  of 
the  company,  is  busy  preparing  for  the  in- 
stallation of  the  new  equipment,  and  ex- 
pects to  have  one  of  the  inost  complete 
stations  in  Canada. 
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SPARKS. 
It  is  understood   that  the  Dominion    Government    will  place  a 
sura  in  the  estimates    to  assist  Jlarconi    in  building   his  proposed 
wireless  teleg^raphy  station  in  Cape  Breton. 

The  power  house  of  the  Niagara  Falls  Park  &  River  Railway 
Company  at  Xiag-ara  Falls,  Ont.,  suffered  slightly  by  fire  on 
January  17th.  The  fireproof  nature  of  the  building  prevented 
much  damage. 

The  Peterborough  Radial  Railway  Company  is  asking  for 
incorporation,  to  construct  a  railway  through  and  connecting 
the  villages  of  Peterborough,  Ashburnham  and  Lakefield,  and 
eventually  extending  to  Rice  Lake. 

The  annual  meeting  of  the  Montreal  Telegraph  Company  was 
held  in  Montreal  last  month.  It  was  decided  that  the  board  of 
directors  should  in  future  be  compos(  d  of  six  members  instead 
of  eight,  the  places  made  vacant  by  the  deaths  of  Mr.  Andrew- 
Allan  and  Mr  Hector  MacKenzie  not  being  filled.  Mr.  Hugh 
A.  Allan  was  re-elected  president,  and  the  board  of  directors  was 
continued  as  before. 


Dr.  J.  C  McLennan  recently  delivered  an  interesting  lecture 
in  the  Phvsics  Building  of  Toronto  L'niversity  on  "  Some  Recent 
Advances  in  Electricity."  He  demonstrated  the  fact  that  a 
leakage  of  electricity  takes  place  through  gases,  from  that  going 
on  to  deduce  that  gases  are  divided  into  minute  particles,  and 
arguing  that  the  negative-charged  particle  must  be  smaller  than 
the  hydrogen  atom,  until  very  recently  regarded  as  the  smallest 
in  existence. 

Messrs.  Murray  it  Gregory,  of  St.  John,  X.  B.,  applied  to  the 
city  council  for  a  lease  of  the  islands  above  the  falls.  They  inti- 
mated to  the  council  that  it  was  their  intention  to  develop  the 
power  electrically.  Aid.  Millidge  pointed  out  that  there  would  be 
difficulty  in  doing  this  owing  to  the  intermittent  tides,  by  which 
the  force  of  the  power  would  greatly  \ary.  Mr.  Gregory  ad- 
mitted that  was  a  difficulty,  but  thought  it  could  possibly  be 
overcome  by  the  use  of  the  new  Edison  storage  battery.  He 
had  written  to  Edison  explaining  the  conditions  and  sending  him 
photographs,  etc.,  and  he  had  replied  that  he  was  much 
interested  in  the  idea  and  that  he  had  no  doubt  his  battery  would 
prove  adequate  for  the  requirements. 
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SHEIK'S  ISLAND  POWER  PLANT. 

llj-  F.  H.  Leonard.^  Jr.,  E.  K. 

On  the  iith  of  January,  1902,  a  party  of  prominent 
engineers  and  managers  of  electric  power  plants,  were 
the  guests  ot  the  Bullock  Electric  Manufacturing  Com- 
pany, of  Cincinnati,  Ohio,  on  a  trip  to  visit  the  power 
plant  designed  for  Mr.  M.  P.  Davis  by  Messrs.  T. 
Pringle  &  Son,  of  Montreal.  A  special  Pullman  car 
took  the  party  from  Montreal  and  was.met  at  Cornwall  by 
Mr.  Davis,  who  had  brought  with  him  from  Ottawa 
in  a  special  Pullman  car,  some  of  his  friends  and  a 
number  of  Gov- 
ernment officials. 
The  whole  party 
drove  in  open 
sleighs  from  Corn- 
wall, along  the 
canal  bank,  to  the 
power  house  at 
Milleroches,  a  dis- 
tance of  about  six 
miles,  inspecting 
on  the  way  the 
construction  of  the 
transmission  line 
and  arc  lamps 
hung  for  lighting 
the  canal  banks 
and  locks  and  the 
switch  cabins 
and  transformer 
houses  placed  at 
the  various  locks 
for  controlling  the 
electrically  opera- 


Sheiks  Island  Power  Pl.\nt— Gener.\tor  and  Exciter. 


described  above.  Two  exciters  have  already  been  in- 
stalled, so  that  in  case  of  accident  to  the  exciter  or 
wheels  connected  with  it,  the  other  unit  can  be  im- 
mediately put  into  operation  to  take  the  place  of  one 
which  might  have  been  accidentally  disabled. 

At  the  switch-board  connections  are  made  with  cables 
leading  to  the  wire  tower,  on  the  second  floor  of  which 
are  located  the  raising  transformers  which  increase  the 
pressure  from  2,200  volts  to  11,000  volts  for  the  power 
transmission  circuits,  and  to  8,800  volts  (or  use  in 
connection  with  the  100  light  circuits  ot  series  enclosed 

alternating  -arc 
lamps,  250  of 
which  are  .at  -pre- 
sent distributed 
along  the  canal 
banks  and  at  the 
locks,  bridges  and 
guard  gates  for 
lighting  the  Corn- 
wall canal.  The 
power  circuits  dis- 
tribute current  for 
operating  canal 
gates,  swinging 
the  bridges  and 
controlling  the 
weirs  at  the  var- 
ious points  from 
lock  No.  15  to 
loi  k  No.  21,  a  di-i- 
tance  of  about  1 1 
mi'es,  step-down 
transformers  be- 
ing    provided      at 


ted  mechanism  for  opening  and  closing  the    gates    and      the  locks  to  reduce  the  line  pressure  from    11,000   volts 


operating  the  weirs. 

The  photograph  representing  the  parties  present, 
gives  a  glimpse  of  the  interior  of  the  power  house,  and 
another  photograph  shows  one  of  the  1000  k.  w. 
generators  and  exciters  in  place  direct  connected  to  the 
water  wheel  shafts.  Three  additional  units  similar  to 
this  are  to  be  installed  later.     A    view   of  the   switch- 


to  550  volts,  at  which  it  is  used  in  the  induction  motors. 
This  work  does  not  utilize  the  full  capacity  of  one 
generator,  but  it  is  proposed  to  shortly  install  additional 
generator  capacity  so  as  to  provide  power  for  other 
enterprises  which  are  now  operating  by  steam,  or 
which  may  later  be  attracted  to  the  spot  by  moderate 
price  power  delivered  electrically  in    shape    ready    for 


board  shows  the  general  arrangement  of  machine  and  utilization  in  various  classes  of  industry 

main  exciter  and  feeder  panels,  as  well  as  the  arrange-  The  power  house  building  is  40  feet  by  90  feet,   built 

ment  of  the  arc  switch-board  and  induction   regulators,  o^  brick  above  the  line    of  cut    stone    arches    over    the 

The  large  rotating  field  generator  has  a  capacity   of  tail-race,  and  has  a  steel  frame  which  supports  a  25  ton 

1,000  k.  w.,  or  about  1350  h.  p.,  and  runs  at  180  r.  p.  travelling  crane  running  the  whole  length  of  the  build- 

m.,  having  40  poles,  gives  a  frequency  of  60  cycles  per  ing,  and  is  covered  by    a    steel  trussed    roof  of   heavy 

second,  delivering  current  at  the  buss  bars  at  a  potential  plank,    the   whole   construction    being    practically    fire- 

of2  ,200  volts.  proof. 

The  exciters  have  a  capacity    of  50    k.    w.    and    are  On  the  side  of  the  power  house  next  to  the  head-race 

sufficient  to  excite  four  gener.itors  similar  to    the  one  is  located  a  steel  framed  tower,  13  (eet  by  15  feet,  with 
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brick  walls  three  stories  in  height,  the  lower  story  of 
which  is  occupied  by  the  high  potential  switchboard, 
the  next  story  wiih  step-up  transformers,  and  the  top 
story  is  devoted  to  lightning  arresters  and  distributing 
the  ends  ot  the  cables  onto  arms  which  support  the 
transmission  lines  so  that  they  leave  the  tower  from  the 
two  opposite  sides  to  serve  lines  running  in  opposite 
directions  from  the  power  house. 

The  main  floor  of  the  power  house  is  occupied  by  the 
generators,     exciters     and    governors    for    the    water 


Sheik  s  Islam)  Power  Plant. — Switchboard  Gallery. 

wheels,  the  bulkhead  extending  about  8  feet  into  the 
power  house,  the  top  of  which  at  an  elevation  of  about 
19  feet  above  the  main  floor,  serves  as  a  switchboard 
gallery,  the  width  being  increased  about  4  feet  by 
brackets,  over  which  the  floor  is  extended,  communi- 
cation between  the  gallery  and  main  floor  being  ob- 
tained by  means  of  an  iron  staircase  at  the  centre  with 
brass  railing, ^which  also  extends  around  the  gallery 
to  both  ends  of  the  power  house  where  there  are  iron 
ladders  on  the  face  of  the  bulkhead,  giving  additional 
means  of  communication  from  the  generating  floor  to 
the  switchboard  gallery. 

The  switchboard  is  of  the  Wagner  type,  with  illu- 
minated dial  dead  beat  instruments  for  indicating  the 
current  in  each  phase  on  the  generator  panel,  a  volt- 
meter switch  being  provided  so  the  single  volt-meter 
indicates  the  voltage  on  any  phase.  Totalling  watt- 
meters are  also  located  on  the  generator  panels,  as  well 
as  static  ground  detector,  synchronizing  lamps  and  main 
switch  of  the  oil  type  and  double  brake  knife  switch  for 
generator  fields.  A  double-throw  switch  provides  for 
lighting  the  station  either  from  the  exciter  circuits  or 
from  a  transformer  on  the  generator  circuit. 

The  exciter  panel  has  a  D.C.  voltmeter  and  am- 
meters for  each  exciter  with  double  throw  switch  so 
either  exciter  can  be  used  with  any  generator  or  both 
can  be  run  together  to  excite  all  the  generators. 

The  feeder  panels  have  ammeters  in  each  phase  and 
oil  switches  for  opening  and  closing  the  circuits,  as 
well  as  expulsion  fuse  blocks  in  each  phase.  One  panel 
feeds  the  Milleroches  power  and  lighting  circuit  at  2,- 
200  volts,  another  connects  the  11,000  volt,  step-up, 
air  cooled  transformers  in  the  tower  with  the  2,200  V. 
bus-bars,  while  another  connects  the  three  60  k.w., 
8,800  V.  arc  lighting   transformers    to   the    bus  bars, 

spsge  bfing  left  for  five  a^ditipnjtl  feeder  paneUi 


The  arc  switchboard  and  generators  are  located 
beyond  the  space  left  for  additional  generator  panels  at 
the  left  of  the  gallery,  the  circuits  being  controlled  by 
plug  switches  which  are  also  used  for  making  up  con- 
nections to  the  transformers.  Hot  wire  ammeters  are 
used  to  indicate  the  current  in  each  circuit  and  a  static 
ground  detector  provided  with    plugs   for   each    circuit. 

The  arc  regulators  are  finely  finished  with  blue  Ver- 
mont marble  tops  to  match  the  switchboards  and 
polished  brass  trimmings. 

In  the  lower  floor  of  the  tower  is  located  a  high  ten- 
sion plug  switchboard  with  enclosed  fuses  for  making 
up  circuits  on  the  11,000  v.  power  lines  and  for  con- 
necting primaries  of  transformers  to  cables  ;  but  these 
switches  will  seldom,  if  ever,  be  used  for  opening  cir- 
cuits as  the  oil  switches  on  the  main  switchboard  will 
serve  to  open  the  circuit  on  the  low  tension 
side  at  the  bus  bars.  It  is  expected  later  to  install 
dummy  panels  in  the  main  switchboard  to  operate 
electrically  controlled  automatic  overload  switches  built 
in  brick  compartments  in  the  tower. 

The  lead  covered  cables  connecting  the  dynamos  and 
exciters  with  the  switchboard  are  hung  in  brackets  lo- 
cated in  trenches  left  in  the  concrete  and  ascend  on  the 
face  ol  the  bulkhead,  where  they  are  distributed  from  a 
central  point  in  either  direction  through  a  trench  back 
of  the  switchboard,  which  is  covered  with  hardwood 
gratings  oiled  and  shellaced.  The  cables  are  also  sup- 
ported in  brackets  and  stanchions  in  regular  order  in 
this  trench,  which  also  conducts  the  cables  from  the 
switchboard  into  the  space  below  the  ground  floor  of 
the  wire  tower,  up  the  sides  of  which  the  cables  are  sup- 
ported on  insulating  brackets  until  they  reach  the  top 
floor  where  the  three  wires  in  each  cable  are  separated 
at  the  cable  heads  and  connected  to  the  outside  lines  on 
the  arms  inside  near  the  ceiling  of  the  top   floor.      Iron 


The  Party  who  \isited  the  Sheik  s  Island   Power    Plant  on 
Jani'arv  1  iih,   1902. 

brackets  outside  of  the  tower  near  the  top  support  two 
timbers,  one  above  the  other,  into  which  the  insulator 
pins  are  inserted,  below  which  a  platform  outside  the 
upper  windows  is  located  at  a  convenient  height,  mak- 
ing the  wires  accessible  for  connections,  etc. 

The  line  construction  is  plain,  and  substantial  shaved 
cedar  poles  are  used  with  the  exception  of  a  few  iron 
structures  at  the  bridge  piers  and  locks.  ,\11  poles 
are  exceptionally  straight   and   stocky  and   are  located 

iQQ  ffet  apstrt  on  the  can^i  banks,  each  pole  beluf  lo« 
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latoil  and  lined  by  the  Cioveniment  engineers.  All  poles 
on  curves  are  guyed  with  tfalvanized  signal  strand  and 
where  guy  stubs  are  not  used  two  globe  strain  insula- 
tors are  used  to  insulate  the  guys  anchored  in  the 
ground.  All  the  poles  are  painted  and  lamp  poles  are 
are  stepped  and  pipe  brackets  2yi  feet  long  support  the 
lamps  which  are  hung  on  Cutter  porcelain  insulating 
hangers,  in  addition  to  the  loop  and  porcelain  insulator 
on  the  lamp. 

Six  pin  arms  are  used  on  the  line  with  pins  16  on 
centres  and  braced  with  steel  braces.  Double  arms 
are  used  on  all  sharp  turns  bolted  through  the  poles 
and  at  the  ends.  The  upper  cross-arm  carries  the  two 
three  phase  11,000  v.  lines  and  the  arm  below  carries 
the  arc  circuits  except  near  the  two  ends  of  the  line 
where  one-half  of  the  arm  is  used  for  three  phase  and 
the  other  for  arc  circuits.  No.  6  (medium  hard  drawn) 
bare  copper  wire  is  used  for  both  arc  circuits  and 
power  feeders,  supported  on  4^"  triple  petticoat  glass 
insulators  tied  on  top. 

The  total  line  drop  is  about  5  per  cent.,  and  in  some 
cases  less,  but  on  account  of  mechanical  strength  it 
was  not  deemed  advisable  to  reduce  the  size  of  the  cop- 
per. A  line  of  barbed  wire  is  stretched  the  whole 
length  of  the  line  on  insulators  on  the  pole  tops  and 
grounded  at  every  fourth  pole  as  a  protection  from 
lightning,  though  lightning  arresters  are  provided  at 
the  power  house  and  at  the  cable  crossings.  The  high 
potential  lines  cross  the  canal  in  paper  insulated  lead 
co\ered  and  armoured  cables  and  provision  is  made  for 
tying  the  lines  together  at  various  points  so  that  in 
case  of  break  down  the  lines  can  be  connected  so  as  to 
work  around  the  point  in  trouble. 

At  each  lock  little  sub-stations  or  cabins  are  located 
to  contain  the  transformer  fuse  boards  and  switchboards 
for  controlling  the  motors  for  operating  the  gates,  etc. 
These  cabins  also  serve  to  cover  the  joint  in  the  cables, 
which  passing  through  the  floor  go  underground  to  the 
masonry   walls   of  the  locks,    then   through  the  course 
below  the  coping  stone  and   down   the   spare    stop   log 
checks  at  the  head  of   the  lock,  crossing  on  the  bottom 
out  of  danger  of  injury,  as  they  are  below  the  level   or 
the  top  of  the  breast  wall  and  covered  with  a  10"  x  12" 
timber,  thence    up    the   other   side  in   the  check   in   the 
masonry  to  the   same    level  as   the  starting  point,  then 
through  the  wall  and  earth   into    another    switch-board 
cabin  on  the  island  between  the  two  1  ocks.     The  motors 
on    each    side    of  the    two  locks  and  at  the  weirs  being 
controlled     from     separate    switch-boards,    though    the 
cabins  between    the    two    locks   side    by   side,    contain 
switches  for  motors  operating  one  side  of  each  lock. 

The  three-phase  high  potential  is  reduced  in  a  bank 
of  three  Packard  tranformers  from  11,000  to  550  volts 
and  only  the  lower  voltage  distributed  about  each  group 
of  locks  except  for  series  arc  lighting  which  crosses 
back  and  forth  for  each  lock  and  bridge  pier.  Near 
t  he  easterly  end  of  the  line  a  spare  cable  is  laid  across 
in  a  trench  dug  in  the  mud  bottom  of  the  canal  to 
connect  the  circuits  on  the  north  bank  to  the  south 
bank  in  case  of  trouble  in  either  line. 

The  horizontal  water  wheels  for  this  plant  were 
furnished  by  the  Wm.  Hamilton  Manufacturing  Com- 
pany, Limited,  of  Peterborough,  Ont.,  and  operate 
under  a  working  head  of  30  feet.  They  are  arranged 
in  two  pairs  with  a  fifth  wheel  used  only  in  case  of  high 
back  water,  the  draft  tubes  of  which  pass   through    the 


concrete  arches  below  the  floor  of  the  power  house  and 
empty  into  what  was  formerly  the  river  bed  of  the  St. 
Lawrence,  a  dam  having  been  built  just  above  the 
power  house  bj'  the  Government  for  the  purpose  of 
widening  the  canal,  which  cuts  off  the  channel  between 
the  Canadian  shore  and  Shiek's  island,  leaving  a  large 
lake  on  the  upstream  side  of  the  power  house,  so  that 
with  the  still  water  in  this  lake  troubles  from  ice,  which 
are  such  frequent  evils  in  connection  with  most  Cana- 
dian power  plants,  will  be  entirely  overcome. 

The  Cornwall  canal  is  part  of  the  deep  waterway 
system  of  the  St.  Lawrence  connecting  the  great  lakes 
with  ocean  navigation  at  Montreal,  and  has  locks 
capable  of  handling  vessels  250  feet  long,  50  feet  wide 
and  drawing  14  feet  of  water. 

The  head  race  for  M.  P.  Davis's  power  house  is  cut 
from  the  broad  channel  leading  to  the  canal  waste  weir 
and  is  paved  with  stone  on  a  slope  of  2  to  i  to  protect 
the  banks.  A  steel  frame  supports  the  fine  racks,  back 
of  which  are  located  the  head  gates  operated  by  heavy 
gearing  which  admit  of  cutting  off  the  water  from  any 
of  the  four  wheel  chambers  to  admit  of  inspection  or 
repairs  of  any  of  the  wheels.  Valves  are  provided  for 
drawing  off  the  water  after  the  gates  are  closed  as  well 
as  valves  for  refilling.  The  gates  on  the  wheels  are 
operated  by  rods  passing  through  the  plates  in  the 
bulkhead  where  they  are  attached  to  the  Lombard 
governors  for  regulating  the  speed. 

Lunch  was  served  at  the  power  house,  after  which 
many  speeches  were  made,  expressing  admiration  of 
Mr.  Davis's  enterprise  and  the  neat  and  substantial 
construction  of  the  power  house,  as  well  as  the  care 
shown  in  arrangement  of  details  for  convenience  of 
operation  and  control.  Much  admiration  was  also 
expressed  in  connection  with  the  Bullock  generator 
and  the  arc  lighting  system  of  the  General  Incandescent 
Arc  Light  Company,  of  New  York. 

The  return  to  Montreal  was  made  interesting  by  the 
impromptu  entertainments  and  unflagging  vigor  of 
Messrs.  Aberdee,  Lozier  and  Collyer,  representatives 
of  the  sales  organization  of  the  Bullock.  Wagner 
Manufacturing  Company. 


MR.  WILLIAM  CLARK  HAWKINS. 

Perhaps  there  is  no  greater  organization  in  Canada 
identified  with  electricity  than  the  Hamilton  Electric 
Light  &  Cataract  Power  Company,  of  Hamilton, 
Ontario.  This  company  controls  and  operates  the 
Cataract  Power  Company,  Hamilton  Electric  Light  & 
Power  Company,  the  Electric  Power  and  Matuifacturing 
Company,  Hamilton  Street  Railway,  Hamilton  Radial 
Electric  Railway,  and  Hamilton  &  Dundas  Street 
Railwav.  Ths  electric  power  for  the  operation  of  *:hese 
systems  is  obtained,  as  is  generally  known,  from  a 
water  power  plant  at  DeCevv  Falls,  near  St.  Catharines, 
the  current  being  transmitted  to  Hamilton,  a  distance 
of  over  30  miles. 

About  nine  months  ago  the  management  of  the 
Hamilton  Electric  Light  &  Cataract  Power  Company 
was  placed  in  the  hands  of  Mr.  W.  C.  Hawkins,  whose 
portrait  is  shown  herewith.  Mr.  Hawkins  brought  to 
his  new  position  a  wide  and  varied  experience.  His 
early  days,  until  1884,  were  spent  at  Taunton, 
Mass.,  in  the  fall  of  which  year  a  course  at  the  Steven's 
Institute  of  Technology  at  Hoboken  was  begun.  After 
graduation  he  spent   one  year    in    a    machine   shop    as 
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machinist  and  a  draftroom  as  draftsman  with  a  firm  ot 
printing  press  manufacturers.  For  the  next  year  he 
was  employed  as  assistant  engineer  on  the  Third 
Avenue  Cable  Railroad  in  New  York  City,  laying  out 
the  roadbed  ot  that  company.  Upon  completing  this 
commission  he  made  a  trip  to  Central  and  South 
America,  spending  the  time  from  September  to  April 
in  those  countries  selling  and  installing  turbme  plants 
and  coffee  cleaning  machinery. 

From  January,  1890,  until  two  years  ago,  Mr. 
Hawkins  was  connected  directly  or  indirectly  with  the 
General  Electric  Company,  of  Schenactady,  N.  Y., 
mostly  in  the  several  central  stations  in  which  the 
company  had  interests.  He  acted  in  various  capaci- 
ties, being  at  one  time  or  other  superintendent  and 
manager,  engineer,  receiver,  etc.,  his  duties  being 
principally  the  physical  and  sometimes  the  financial 
reorganization  of  the  local  companies.  Prior  to  coming 
to  Hamilton  in  July,   1901,  a  year  and  a  half  was   spent 


Mr.  William  Clark  Hawkins, 

General  Manager  Hamilton  Electric  Light  and  Cataract  Power  Co. 

at  the   Schenectady  works,  principally  along  the  line   ci\ 
engineering. 

In  his  new  field  Mr.  Hawkins  will  have  abundant 
scope  for  the  utilization  of  his  extended  knowledge 
which  so  ably  qualifies  him  for  ihe  position  he  has 
accepted.  While  he  is  general  manager  of  the  com- 
pany, it  is  probable  that  he  will  devote  special  attention 
to  light  and  power. 


ELECTRIC  PLANT  AT  THE  ROYAL 
MILITARY  COLLEGE. 

The  Militia  Department  has  added  to  the  equipment 
of  the  Royal  Military  College  at  Kingston  an  electric 
lighting  plant.  The  installation  was  carried  out  by 
Messrs.  Breck  &  Halliday,  the  well  known  electricians 
of  that  city.  The  plant  consists  of  two  direct- 
connected  units  and  sixty  chloride  accumulator  cells. 
The  generators  are  of  the  very  latest  C.  G.  tvpe, 
known  as  form  L.  They  have  a  capacitv  of  2^ 
kilowatts  each  at  125  volts,  and  a  speed  of  ^o^ 
revolutions.  These  generators  have  the  improved 
form  of  brush   holders,     with   hand   wheel    adjustment. 


They  are  connected  to  9  x  10  Ideal  engines,  manu- 
factured by  the  Goldie  &  McCuUoch  Company,  of  Gait. 
The  switch-board  is  a  fine  piece  of  work.  It  con- 
sists of  three  panels  of  blue  Vermont  marble,  each  62 
X  24  inches  and  2  inches  thick.  Each  generator  panel 
is  equipped  with  a  Weston  round  pattern  volt  and 
ammeter,  ground  detector,  dynamo  and  circuit 
switches,  rheostats,  etc.  There  is  a  storage  battery 
panel,  with  two  divided  scale  Whitney  ammeters  and 
one  C.    G.    E.     estatic     voltmeter.     There   are  also    a 


KivosTON  Royal  Military  College— Power  Hoi  se. 

main  charging  rheostat  and  equalizing  rheostat.  A 
double  pole,  double  throw  charge  and  discharge 
switch,  main  battery  switch,  and  1.  T.  E.  underload 
and  overload  circuit  breakers  are  features  of  the 
batterv  panel.  The  entire  switch-board  is  equipped 
throughout  with  Sach's  "Noark"  fuses. 

The  storage  battery  consists  of  sixty  cells  (chloride 
accumulator),  having  a  capacity  of  400  ampere  hours, 
with  a  normal  discharge  rating  of  ^o  amperes.  The 
batterv  is  located  in  the  dynamo  room  and  enclosed  in 
a  glass  partition.  All  connections  inside  the  battery 
room     are     made     with     lead    encased     cables.        The 
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CiENERATORS. 

battery  voltage  is  regulated  by  means  ol  a  Crouse 
Hinds  end  cell  switch.  The  charging  of  the  batter)'  is 
accomplished  during  the  time  of  lighting  by  throwing 
the  cells  into  two  series  parallel  groups  of  thirty  cells 
each.  The  current  is  controlled  by  means  of  a  large 
Cutler  Hamer  rheostat  in  the  main  circuit.  An 
equalizing  rheostat  of  the  same  type  is  also  placed  in 
the  charging  circuit  to  regulate  the  current  passing 
through  each  series  of  cells.  After  11  p.m.  the  load 
will  be  comparatively  light  and  will  be  carried  by  the 
storage  battery,  which  will  be  charge.!  during  the 
hours  of  lighting  when  the  load  on  the  dynamos  is 
light. 

The  Militia  Oepartnient  has    under   consideration  the 
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advisability  of  installing'  an  electric  pump  in  tlie  college 
for  fire  protection.  At  present  the  Kingston  Fire 
Brigade,  one  mile  from  the  college,  has  to  be  depended 
upon.  in  the  e\ent  of  the  electric  pump  being  placed 
in  position,  the  storage  battery,  which  will  always  be 
kept  fullv  charged,  will  be  utilized  to  operate  the 
pump  motor  until  such  time  as  steam  can  be  raised  and 
the  engines  started. 

The  power    house    is  situated    about    i  ,500  feet  frcim 


Kingston  Rov.\l  Military  College — Hattkrv  Room. 

the  main  building.  The  current  is  carried  to  this 
building  by  a  500,000  C.  M.  cable.  The  gymnasium, 
officers'  quarters,  and  hospital  are  fed  from  a  centre  of 
distribution  in  this  building.  There  are  three  separate 
lines  from  the  power  house  to  supply  the  avenue,  the 
dormitory  buildings  and  the  servants'  quarters. 

The  boiler  plant  is  made  up  of  two  shell  boilers, 
each  14  feet  long,  48  inches  in  diameter,  of  50  horse 
power,  and  equipped  throughout  with  brass  mountings. 
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They  were  built  by  Messrs.  Selby  &  N'oulden,  of  the 
Kingston  Foundry.  Improvetl  Penberthy  injectors  are 
used  as  an  auxiliary  to  the  feed  pump.  There  is  also  a 
heater  in  connection  with  the  plant.  Ciovernment  stan- 
dard pop  safety  valves  are  connected  with  the  boilers. 
All  steam  piping  is  encased  in  magnesia  covering, 
and  steam  separators  are  connected  to  the  engines. 
The    college   buildings  are    wired   for   500  lights    of 


lb  candle-power.        The  grounds  and  avenues  through 
out    are    at    night   brilliantly   illuminated     by    arc     and 
incandescent  lamps.      The    plant    cost    between  $8,000 
and  $10,000,   and    is    the   most   modern    that    could    be 
purchased. 

The  photographs  from  which  the  accompanying 
illustrations  were  made  were  taken  by  Mr.  Harry 
Brack,  Kingston. 


ELECTRICAL  EQUIPMENT  OF  AN  OPERA 
HOUSE. 

Messrs.  Breck  &  Halliday,  electricians,  have  just 
completed  the  electrical  equipment  of  the  new  Grand 
Opera  House  in  Kingston.  The  work  is  quite  unique 
and  a  credit  to  the  contractors. 

The  electric  power  for  the  opera  house  is  supplied 
by  the  Kingston  Light.  Heat  &  Power  Company,  whose 
plant  is  situated  on  Queen  street,  one-quarter  ol  a  mile 
from  the  thratre.  The  switch-board  is  located  at  the 
lett  side  of  the  stage.  It  is  ot  the  purest  white  Italian 
marble,  4x5  feet  in  size,  and  i}(  inches  thick,  and 
consist  of  two  panels.  In  addition  to  the  ordinary 
knife  switches,  there  is  a  gang  of  Chase-Shawmut 
interlocking  theatre  switches.  Ward  Leonard  dimmers 
are    used,    having    the    interlocking    mechanism.      The 
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board  controls  650  lights,  of  which  one-half  are  on  the 
stage.  Between  the  various  borders,  curtains,  etc., 
are  four  rows  of  border  illuminations,  each  row  27  feet 
long,  with  white,  green  and  red  lights,  59  lamps  to  the 
row.  The  foot  lights  are  also  wired  in  white,  green 
and  red  colors.  Connection  is  made  throughout  the 
house  for  electric  calcium  light  for  special  effect.  The 
rows  and  clustered  brackets  of  rosette  lamps  through- 
out the  house  are  exceedingly  beautiful,  and  the  result 
is  an  illumination  of  surpassing  brilliancy. 

A  word  about  the  distribution  of  the  lights  may  be 
of  interest.  In  the  entry  way  they  are  in  two  rows  in 
flower  form.  In  the  main  part  of  the  house  are  ten 
two  light  brackets,  and  on  the  walls  and  under  the 
galleries  36  rosette  lights.  Fronting  the  balcony  and 
gallery  are  filty  lights  in  flower  form.  Over  the  pro- 
scenium front  are  two  rows  of  thirty  and  twenty  lights 
respectively.  On  the  stage  is  every  modern  device  for 
making  theatrical  effects,  such  as  moonlight  scenes, 
lightning  in  a  storm,  sunrise  and  sunset,  explosions, 
and  calcium  colored  specialties  for  tableaux  and  danc- 
ing, etc.      Electric  bells  and  gongs  are  quite  numerous. 

The  wiring  is  both  outside  and  concealed  work, 
mostly  the  last  named,  and  under  the  woodwork  and 
plastering.  The  wires  are  all  rubber  covered.  Every 
precaution  is  taken  again  short  circuits,  and  the  wires 
are  all  arranged  in  such  a  locality  and  way  that  in  case 
of  fire  any  wire  in  the  building  can  be  located  in  a 
moment.  They  are  kept  from  the  plastering  and  wood- 
work bv  porcelain  tubes  and   knobs. 

.Stage  managers  from  different  places,  who  have 
visited  the  opera  house,  say  the  electrical  fixtures  and 
appliances  are  superior  to  those  in  any  other  theatre  in 
Canada. 
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-\  bill  has  been  intrc>duced  in  the 
Ciinmissior.^''     Ontario  Legislature  by  the  Hon.  J.  M. 

Gibson,  Attorney-General,  providintj 
for  the  appointment  of  a  committee  to  be  composed  of 
the  Commisbioner  of  Public  Works,  (chairman)  the 
.•\ttorney-General  and  the  Commissioner  of  Crown 
Lands,  with  similar  powers  to  those  of  the  Railwav 
Committee  ot  the  Privy  Council.  It  is  quite  proper 
that  electric  as  well  as  steam  railwavs  should  be  made 
subject  to  control,  care  being^  exercised,  however,  that 
such  control  shall  not  become  oppressive  and  a  clog 
upon  enterprise.  A  .stop  should  certainly  be  put  to 
franchise  and  stock  gambling,  such  as  has  too  largely 
prevailed  in  the  past. 


The  Pennsylvania  Railroad  Companv 
neiProjea.  ""    have   decided   to  solve   the  problem  of 

access  to  and  exit  from  New  York  bv 
the  construction  of  immense  tunnels,  and  have  rejected 
the  alternative  proposal  of  the  building  of  bridges  ac- 
ross the  North  and  East  rivers.  The  terminal  system 
will  be  of  the  most  interesting  type,  and  will  be  operated 
b)-  electricity,  and  ventilated  partly  by  the  moving  of 
the  traitis.  The  president  of  the  Pennsylvania  Rail- 
road Company  states  that  after  years  of  exhaustive 
stud\-,  the  conclusion  has  been  reached  that  a  tunnel 
operated  by  electricity  is  in  every  way  the  most  practical, 
economical  and  best.  The  tunnelling  of  the  North 
river  will  present  man}-  difficulties, forthe  bed  of  the  river 
is  said  to  be  a  soft  mass  of  clay  and  mud  for  about  75 
feet  in  depth.  The  plan  proposed  might  be  termed 
submarine  bridge  building.  A  bridge  will  be  built  be- 
neath the  river  bed,  supported  on  piers  which  will  rest 
on  the  solid  rock,  these  structures  are  to  be  closed  in  a 
steel  tube.  The  bridge  and  the  tube,  it  iS  intended, 
shall  be  constructed  simultaneously,  and  when  the  time 
comes  for  a  pier,  one  will  be  sunk  to  the  rock  and  the 
bridge  extended  over  to  rest  upon  it.  .'\ccordingly, 
the  piers  and  the  bridge  work  and  not  the  tube,  will 
bear  the  weight  of  the  train.  The  tunnels  will  take 
three  years  to  build  and  will  cost  in  the  neighborhood 
of  fifty  million  dollars.  By  some  it  is  predicted  that  the 
experience  that  will  be  derived  by  the  Pennsylvania 
Railroad  Company  in  the  operation  of  this  portion  of 
their  road  will  result  in  the  adoption  of  electricity  as 
the  motive  power  on  the  entire  system. 


Two  judgments  have  been  rendered 
'"^compime's':*"'    during  the  past    month    which   define 

the  rights  of  electric  lighting  and 
power  companies  under  municipal  [franchises.  In 
the  Trial  Court  at  Ottawa,  tlie  Ottawa  Electric  Com- 
pany brought  an  action  to  restrain  the  Consumers 
Electric  Company  from  erecting  and  maintaining  poles 
or  wires  on  certain  streets  in  the  city  in  such  proximity 
to  the  poles  and  wires  of  the  Ottawa  Company  as  to 
interfere  with  the  working  of  their  system.  Both  com- 
panies were  granted  a  franchise  by  the  corporation  to 
erect  poles  and  wires.  The  Ottawa  Company  were  the 
first  occupants  of  the  streets,  although  they  did  not 
possess  an  exclusive  right  or  privilege  to  the  use  of  the 
streets.  The  judge  held  that  being  first  in  occupation 
and  using  the  streets  under  authority  conferred  by  the 
corporation,  the  Ottawa  Company  were  entitled  to  pro- 
tection against  a  company  subsequently  under  like 
authority  using  the  streets    in  such  a  manner  as   to    in- 
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jure  the  properly  ol  Ihe  first  occupant.  It  was  further 
decided, upon  evidence  submitted, that  three  feet  maybe 
regarded  as  a  safe  distance  between  primary  and  sec- 
ondary wires, but  that  two  secondary  wires  may  parallel 
each  other  at  a  distance  of  from  six  to  nine  inches  with- 
out the  slightest  danger.  The  defendants  were  directed 
to  remove  all  poles  and  wires  within  three  feet  of  those 
of  the  plaintiff  and  were  restrained  from  in  future  erect- 
ing poles  or  stringing  wires  closer  than  three  feet  to 
those  of  the  plaintiff.  In  the  case  of  the  Quebec  Rail- 
way, Light  &  Power  Company  vs.  The  Jacques  Car- 
tier  Power  Company,  of  Quebec,  the  decision  is  by  ihc 
Court  of  Appeals.  The  circumstances  are  similar  to 
those  in  Ottawa,  excepting  that  the  principal  grievance 
of  the  plaintiffs  is  on  account  of  the  placing  of  wires  by 
the  Jacques  Cartier  Company  above  or  under  those  of 
tlie  Quebec  Company.  The  defendants  were  instructed 
to  remove  their  poles  to  a  distance  of  three  feet  from 
those  of  the  Quebec  Company,  this  decision  being  in 
accord  with  the  ruling  of  Judge  McMahon  in  the  Ottawa 
case.  The  question  of  the  position  of  the  wires  of  one 
company  above  or  under  those  of  another  company 
was,  however,  regarded  in  a  different  light.  It  was 
pointed  out  by  the  judge  that  when  wires  are  perfectly 
isolated  they  can  be  placed  very  close  together  without 
danger,  but  that  they  do  not  remain  isolated  for  a  long 
period,  as  the  substance  surrounding  the  wire  will  de- 
teriorate, nor  was  the  required  distance  for  safety  al- 
ways the  same.  The  accidents  which  happen  might 
take  place  when  there  was  only  one  company,  since 
their  wires  are  one  obove  the  other  in  the  same  vertical 
position.  The  plaintiffs  contended  that  they  were  not 
obliged  to  accept  an  additional  risk  from  another  com- 
pany, but  the  judge  held  that  if  that  proposition  were 
true,  no  two  systems  of  electricity  on  the  surface  of  the 
earth,  in  the  same  street,  could  exist  without  an  under- 
standing between  the  two  companies.  Competition 
would  not  be  possible,  and  under  such  circumstances 
an  electric  company  could  not  establish  itself  where 
telegraph  or  telegraph  wires  exist.  The  evidence,  he 
held,  did  not  establish  the  existence  of  any  real,  actual 
or  immenent  danger  which  would  be  a  violation 
of  the  acquired  rights  of  th;  Quebec  company.  The 
opinion  of  one  judge  was  that  the  distance  between 
primary  wires  should  at  leaijt  be  six  feet,  and  that 
crossings  should  be  made  at  a  distance  of  not  more 
ten  feet  from  a  poli.  But  as  experts  admitted  that  even 
if  this  plan  were  adopted  the  danger  would  still  exist, 
Chief  Justice  Lacoste  of  the  Court  of  Appeals,  ruled  that 
the  Jacques  Cartier  Company,  were  not  in  fault  when 
their  wires  and  poles  were  a  distance  of  three  feet  apart. 
If  we  interpret  the  judgment  properly,  it  is  that  where 
an  electrical  company  has  priority  of  occupation,  an- 
other electrical  company  is  restrained  from  placing  its 
poles  within  three  feet  of  the  poles  of  the  original  com- 
pany, hut  that  the  law  will  not  protect  the  wires  of  one 
company  from  interruption  by  those  of  another  com- 
pany as  the  result  of  their  being  placed  too  close. 


The  bill  to  incorporate  the  Ontario  Electric  Railway  Company 
has  been  passed  by  the  Ontario  Legislature.  This  company  pro- 
poses to  build  an  electric  railway  from  Cornwall  to  Toronto  and 
from  Brockville  to  Ottawa,  the  capital  stock  to  be  $5,000,000, 
bonding  power  $20,000  per  mile,  and  expected  cost  of  construc- 
tion $S, 000, 000.  The  first  directon*  are  Sir  Richard  Cartwrignl, 
Cornelius  Birmingham,  Robert  Carson,  and  John  Carson,  of 
Kingston  ;  A.  L.  Jewell  and  George  E.  Smith,  of  Boston  ;  and  H. 
W.  Smith,  of  Salem.      The  head  office  is  to  be  in  Kingston. 


F.'\ST  VS.  SLOW  RUNNING  ELECTRIC  METERS. 

While  in  the  United  States  25  percent,  of  lost  current  is  charged 
to  slow  running  meters,  and  the  experience  of  most  lighting 
companies  in  Canada  seems  to  show  that  slovv  running  meters 
are  the  rule,  the  report  of  the  government  Inspection  Department 
at  Oltaw.i  states  that  the  greater  number  of  electric  meters 
tested  were  found  to  run  fast.  Mr.  Higman,  chief  electrical  en- 
gineer, whose  atlenliou  was  called  to  this  circumstance,  writes 
till'  following  ill  ex[>lanation  : — 

Ottawa,  February  71I1,  1902. 
To  the  Editor  of  tlie  Canadian  Elfctkical  News. 

Sir, — In  reply  to  your  letter  of  the  5th  instant,  I  beg  to  state 
that  the  departmental  report  in  question  is  made  up  of  returns 
furnished  by  the  inspectors  from  actual  tests  made.  A  certificate 
of  the  test  of  each  meter  showing  the  percentage  of  error — fast 
or  slow — is  furnished  to  the  supply  company  and  there  would 
seem  to  be  little  excuse  for  views  being  entertained  contraiy  to 
the  facts  which  these    certificates  disclose. 

The  following  tabulated  stalemenl  has  been  carefully  prepared 
from  quarterly  returns  made  by  the  Inspectors  during  the  fiscal 
year  ended  on  30th  June,  1901. 
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The  meters  shown    under   the    heading  "Verified    as    coming 
within  the  error  tolerated  by  law"  are  really  all    correct,     that  is 
they    were   found  legally  to  be   either   fast   or    slow,    all    being 
within  the  3%  allowed  by  the  law.     As  an  illustration  let  us    take 
the  work  done  in  the  Belleville    district.     The    total    number    of 
meters  presented  was  205;  oi  this  number  140  were  exactly  right 
37  were  less  than  3%  fast  and  28  were  less  than  3%    slow,  but  all 
were  really  correct  under  the    law.     The  bulk   of  these    meters 
are  adjusted  and  tested  by  the  supply  companies  before  being  sub- 
mitted to  the  inspector  for  his  test  and  if  they  run  a  little    fast    or 
slow  it  is  because  they  have  been  so  adjusted.     .A  number  of  the 
companies  prefer  to  send  out  their   meters  slightly    fast  in   orde 
to  compensate  for  the  tendancy  to  slow    up.      Meters    under   the 
heading  "Rejectea"    are    mostly    disputed    meters    and    com 
directly    from    the   consumer.     Those    coming    under    the    head 
"  Verified  after  first    rejection,  etc.,"  are  of  the  same    class   but 
were  not  unsound  and  after  being  adjusted  by  the  owners,  tested 
out  as  shown. 

It  will  be  observed  that  out  of  a  total  of  8,923  meters  presented 
8,534  were  found  to  be  correct,  leaving  389  or  less  than  5%  for 
repairs  and  readjustment.  This  good  showing  is  due,  doubtless 
to  the  Government  Inspection,  for  if  it  did  not  exist  supply  com- 
panies would  not  give  the  .same  attention  to  the  cleaning  and 
adjustment  of  their  meters  that  they  now  do.  This  fact  was 
fairly  well  illustrated  by  the  results  of  the  first  year's  woik  under 
the  Inspection  Act,  when  nearly  50%  of  the  meters  tested  were 
found  to  be  incorrect.  I  am, 

Your   obedient   servant, 
O.  Higman, 

Chief  Electric  Engineer. 


The  annual  meeting  of  the  Capital  Power  Companv,  Limited, 
was  held  in  Ottawa  on  t'ebruary  7th.  .Althou.gh  only  one-half  of 
the  company's  plant  was  in  operation  last  year,  the  financial  re- 
port made  a  satisfactory  showing.  Officers  and  directors  were 
elected  as  follows  :  President,  E.  B.  Eddy  ;  vice-president, 
Baeile  Carriere  ;  secretary-treasurer,  H.  A.  Burbidge  ;  A.  W. 
Eraser  and  W.  H.  Rowley. 

It  IS  expected  that  work  will  commence  this  summer  on  the 
construction  of  the  proposed  electric  railway  between  Thorold 
and  Dunnville,  Ont.,  for  which  a  charter  has  been  c^btained  bv 
the  Niag'ara  District,  W'ellanilport,  and  Dunn\ille  Electric 
Railway  Com|ianv.  Messrs.  James  and  David  Battle,  of 
Thorold,  and  William  M.  German,  M  P.,  of  Welland,  nre 
directors  of  the  company. 
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t    QUESTIONS  AND  ANSWERS 

"  |.  H.  R.,"  Oxford,  N.  S.  :  Could  you  inform  me 
what  the  necessary  requirements  are  to  hecome  a  mem- 
ber of  the  "Stationary  Engineers'  Association,"  and 
would  a  personal  application  be  necessary,  as  in  my 
position  and  circumstances  that  would  be  almost  im- 
possible. I  have  now  had  twelve  years  successful 
experience  in  steam  and  electrical  engineering,  hut 
have  never  yet  attempted  to  secure  papers.  I  am  in 
charge  ot  the  electrical  plant  and  could  only  leave  for 
a  very  short   time. 

Ans:  The  Ontario  Association  of  Stationary  Engin- 
eers have  power  to  grar.t  ceitificates  to  all  who  may 
apply  and  prove  their  efficiency  by  pa>sing  the  exami- 
nation of  the  Canada  Association  of  Stationary  Engi- 
neers. The  latter  association,  by  resolution  of  the 
board,  in  conformation  with  the  law,  are  not  permitted 
to  furnish  applicants  with  copies  of  previous  examina- 
tion papers.  Any  member  of  the  Board  of  Examiners 
may  examine  an  applicant,  using  the  prescribed  form 
of  questions.  The  answers  must  be  written  by  the 
applicant  and  forwarded  by  the  examiner  to  the  Regis- 
trar, who  must  show  the  papers  to  two  members  of  the 
hoard  and  receive  their  approval  before  certificate  is 
issued.  Thus  you  will  see  that  it  is  necessary  that  the 
applicant  must  appear  in  person  before  some  member 
of  the  board.  Mr.  O.  P.  St.  John,  of  the  Boiler  In- 
spection &  Insurance  Company,  Toronto,  is  president 
of  the  Board  of  Examiners.  The  Registrar  is  Mr.  J. 
G.  Bain,   i  ]  3  "^'orkville  avenue,    Toronto. 


manufacturers,    as    it  is    not  possible    for  anyone   but 
them  to  give  anything  other  than   a  general  opinion. 


"Induction"  writes  :  I  am  in  receipt  of  my  copy  of 
Electrical  News  for  February,  also  replies  to  my 
questions.  Re  full  load  capacity  of  400  k.  w  generator, 
your  answers  do  not  compare  with  those  received  by 
another  electrical  journal,  a  copy  of  which  I  enclose. 
Please  take  up  the  questions  again  and  give  me  your 
opinion  regarding  the  transformers  also.  The  question 
is  of  importance  to  me  and  I  would  therefore  like  to 
know  v^hy  there  should  be  a  difference  of  opinion.  The 
answer  from  the  other  journal  1  speak  of  is  as  follows  : 
It  will  not  be  advisable  to  carry  the  current  of  your 
ihree-phase  generator  beyond  its  rated  value,  namely, 
-582  amperes.  The  kilowatt  rating  of  the  machine 
is  based  on  its  being  run  at  the  rated  voltage,  and  the 
fact  that  you  have  reduced  the  field  excitation  or  the 
speed,  as  the  case  may  be,  does  not  make  the  armature 
capable  of  standing  any  more  than  its  rated 
current. 

Ans.  :  We  have  gone  over  your  questions  again  and 
fail  to  see  wherein  we  are  wrong.  The  heating  of  one 
part  of  the  machine,  say  the  armature,  is  affected  by 
the  rise  in  temperature  of  the  field,  and  vice  versa  ; 
thus,  if  you  have  decreased  your  field  current,  and  thus 
vour  field  heating,  you  will  get  a  somewhat  smaller 
temperature  elevation  in  the  armature,  or  in  other 
words,  be  able  to  carry  a  slightly  greater  armature 
current  for  the  same  rnaximum  tetnperature.  You  do 
not  ask  any  question  about  the  transformers,  so  we 
are  at  a  loss  to  know  what  is  the  point  on  which  you 
need  an  explanation.  If  you  desire  detail  figures  on 
the  probable  performance  of  the  plant  under  varying 
conditions,     \vc    would   suggest    that  you   consult    the 


"Reader,"  St.  John,  N.  B.  :  Could  you  give  me 
any  information  as  to  whom  to  apply  to  secure  an 
engineer's  license  ? 

Ans.:  In  order  to  obtain  an  engineer's  license  it  is 
necessary  to  appear  in  person  before  one  of  the 
examiners  of  the  Ontario  Association  of  Stationary 
Engineers.  Mr.  J.  G.  Bain,  113  Yorkville  Avenue, 
Toronto,  is  Registrar  of  the  Association. 


"  A.M."  writes  :  We  have  in  our  electric  light  plant 
an  engine  with  a  stroke  of  12,  engine  travelling  275 
r.p.m.  with  a  piston  lo^g  inches  in  diameter  ;  boiler 
pressure  100  pounds  ;  boiler  11  feet  long,  4}^  feet  in 
diameter  ;  fifty- four  3  inch  tubes,  with  about  one-half 
the  shell  exposed  to  the  fire.  Could  you  give  me  the 
horse  power  of  engine  and  boiler? 

Ans. — The  manufacturer's  rating  for  a  boiler  and 
engine  of  the  sizes  you  name  would  be  about  50  h.  p. 
for  the  former  and  60  h.p.  for  the  latter,  these  outputs 
being  the  most  economical  loads.  If  desired,  they 
could  be  increased  by  any  amount  up  to  say  25  per 
cent.,  though  the  efficiency  under  the  increased  duty- 
would  be  somewhat   less. 


"Station  Manager"  writes  :  Can  you  tell  me  whether 
any  of  the  lighting  companies  pay  their  executive 
officers  a  percentage  on  the  increase  of  revenue  (either 
gross  or  after  deducting  operating  expenses)  in  place 
of  increase  of  salary  as  the  business  grows  ?  I  have 
been  informed  that  such  was  the  case  and  that  in  some 
instances  the  officers  receive  a  fixed  salary  with  a  per- 
centage on  the  increased  revenue  for  the  current  year 
over  the  previous  year  as  a  sort  of  bonus  ;  when  no 
increase  is  shown  no  bonus  is  given.  There  are,  of 
course,  arguments  for  and  against  such  a  system  as  I 
mention,  but  I  would  like  to  find  out  if  possible  whether 
such  a  thing  is  done  at  all  by  any  of  the  Canadian 
companies. 

Ans:  The  custom  of  lighting  companies  is  to  pay 
straight  salaries,  and  we  know  of  no  instance  in  which 
an  arrangement  of  the  kind  you  mention  is  in  force. 
We  shall  be  glad,  however,  to  hear  from  any  of  our 
readers  who  know  of  any  instance  of  the  kind. 


"  C.  W.  C,"  Rat  Portage  :  I  am  looking  for  an 
advertisement  of  sorne  electrical  company  who  make  a 
specialty  of  electrical  apparatus  for  cooking  and  heat- 
ing. I  want  to  ktio%v  if  heating  with  electricity  with 
water  horse  power  at  $5  per  h.  p.  per  year  is  cheaper 
than  wood  at  say  $3  per  cord. 

Ans.  :  It  is  difficult  to  pronounce  very  accurately  on 
this  question,  but  we  would  estimate  that  under 
average  conditions,  even  at  the  extremely  low  figure 
of  $5  per  horse  power  year,  electric  heating  would 
cost  three  to  six  times  that  of  wood.  Anv  of  the 
dealers  in  electrical  supplies  will  doubtless  be  glad  to 
furnish  you  with  all  the  information  you  desire  on 
ek'ctric  heating  and  cooking  apparatus. 


Tlic  amui.il  n-port  of  the  Doparlnient  of  Railways  coiUaiiis  for 
Uie  first  time  .some  stalislii-s  of  tlie  oleclric  railways  of  Ifie 
Dominion.  Tlu-si- total  (175  miles  of  track.  The  paid-up  capital 
of  llie  companies  is  $39,076,016  ;  gross  earnings,  $5,768,283  ; 
workinsr  expenses,  $3,345,163;  net  earninjfs,  $2,333,120. 
Ontario  lias  3S6  miles  ;  Quebec  197  miles;  British  Columbia  51 
miles  ;  Manitoba  18  miles  ;  New  Brunswick  12  miles;  ami  Nova 
Scotia  10  miles. 
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INSPECTION  OF  INTERIOR  WIRING. 
Kilitor  Elkctrical  News  : 

Dear  Sir, — In  this  age  when  all  thinjis  ailvaiice  with  lightiiinj^ 
speed,  it  becomes  important  to  have  snch  advances  made  in  the 
proper  direction,  and  that  such  advances  should  bo  safe,  and  as 
perfect  as  our  trade,  profession  or  art  knows  how.  To  accom- 
plish this  in  the  electrical  business  it  is  necessary  that  the  ignorant 
public  be  convinced  that  an  electric  current  is  not  so  deadly  a 
force  as  they  at  present  suppose. 

1  have  said  that  the  public  are  ig^noraiU,  but  1  me.int  in  the 
uses  of  electricity,  as  I  find  proof  of  such  ignorance  every  day. 
I  will  endeavor  to  give  you  some  of  the  ridiculous  as  well  as 
amusing  ideas  of  the  people  using  electric  current. 

One  man  whose  house  I  had  occasion  to  inspect  before  our 
company  made  connection,  wanted  to  know  when  was  I  going  to 
bring  the  light,  and  requested  that  when  I  did  "  bring  the  light  to 
bring  it  not  too  strong,  as  his  eyes  were  weak,  and  he  did  not 
care  for  extremely  bright  light  anyway."  .Another  instance 
where  a  house  was  wired,  concealed  and  located  in  that  part  of 
the  city  where  people  are  supposed  to  be  educated,  I  was  mak- 
ing an  extensive  test  for  ground  with  a  magnet  ;  the  lady  of  the 
house  seemed  quite  interested  in  the  operation,  and  I  presume 
she  was  impressed  with  the  whirl  of  the  wheels  in  the  box;  after 
displaying  some  agitaiion  she  exclaimed  :  "  I  would  not  put  so 
much  electricitv  in  the  wires  if  I  were  you,  because  we  will  not 
be  in  here  for  a  few  days,  and  by  the  time  we  want  the  light  it 
might  have  escaped,  and  we  would  have  to  send  for  you  again.' 
.As  ignorance  is  bliss  I  did  not  arouse  her  from  her  dream,  but 
assured  her  that  the  current  I  sent  into  the  wires  was  everlasting, 
without  mentioning  that  our  "gang  "  would  connect  the  house 
that  same  day. 

.Another  lady  asked  me  what  was  the  best  way  to  get  the  *'  oil 
out  of  a  i6  c.  p.  G.  E.  lamp,  as  she  wanted  to  make  some  crochet 
fandangle  work  on  it  with  balloon  effect,  and  I  contented  her 
troubled  brain  by  saying  that  the  oil  would  evaporate  during  the 
process  of  crocheting.  Another  case  reported  to  me  by  our 
"trouble  man"  was  a  complaint  from  a  customer  that  they  could 
not  get  light  in  their  basement.  Investigation  revealed  a  broken 
wire  in  a  stretch  of  about  fifteen  feet  with  no  cleats.  He 
questioned  the  servant,  who  said  that  she  had  hung  up  some 
clothes  on  the  wire  on  the  previous  night,  and  that  in  the  morning 
all  the  nice  clean  washing  was  on  the  floor.  He  cautioned  her 
against  doing  this,  and  she  replied  that  she  never  did  care  for 
that  kind  of  a  hanger  as  th;  black  stuff  (insulation)  invariably 
left  a  stain. 

Aside  from  the  public  being  a  little  troublesome,  I  find  there  is 
considerable  annoyance  caused  by  the  fire  insurance  companies. 
In  case  of  re-inspecting  a  customer  who  was  "connected 
up"  when,  perhaps,  inspections  were  not  so  rigorous  and  exacting, 
sometimes  certain  insurance  companies  will  call  in  an  expert  to 
get  his  idea  as  to  the  qualit}'  of  the  risk,  but  usually  they  omit  'he 
expert  and  his  expense,  and  will  send  one  of  their  own  inspectors 
from  the  clerical  staff  in  the  office — who  has  graduated  from 
licking  postage  stamps,  and  this  inspector  will  pass  some  of  the 
most  dangerous  electrical  conditions  as  being  perfect  and 
assures  his  client  that  all  is  satisfactory.  When  the  practical 
man  comes  on  the  scene,  he  is  given  the  laugh  ;  in  fact,  I  have 
seen  some  people  get  very  angry  at  me  and  say  that  the 
insurance  inspector  got  there  first  and  pronounced  all  things 
perfect.  If  the  man  in  question  has  the  assurance  that  all  is  O. 
K.  with  the  insurance  company,  what  need  he  care  ? — nothing, 
of  course,  but  if  he  is  reimbursed  for  a  fire  loss  it  will  not  make 
amends  for  burnt  out  transformers,  loss  of  adjoining  buildings, 
some  perhaps  containing  comfortable  homes,  not  insured,  loss  of 
life,  and  in  fact  many  things  which  are  the  direct'  result  of  just 
such  negligence. 

It  would  be  gratifying  to  know  that  such  fire  insurance 
companies  would  re-in^tate  thes3  ofBce  boy  inspectors,  let  them 
go  back  to  the  postage  stamp  and  opening  of  the  head  clerk's 
mail,  then  get  practical  men,  who  are  qualified  from  long 
experience  and  are  capable  and  reliable..  This  will  be  one 
means  of  preventing  "electric  fires." 

Now,  a  word  as  to  newspaper  reporters.  I  have  known  cases 
where  the  words  "Electric  Fire  "  were  printed  in  large,  black, 
scarehead  letters  in  the  daily  papers  reporting  a  fire  supposedly 
originating  from  electric  wires,  where  there  were  no  wires  in  the 
building  nor  were  there  any  wires  within  a  few  hundred  feet  of 
the  building.  In  the  face  of  such  reports,  circulated  by  the 
thousand,  it  is  rather  diificuU  to   con\'ince    the  timid    people  that 


.'k'clrii-  house  lighiing  is  :u\  inipni\einent  on  the  anliijuc  lallou 
dip,  and  furthermore  it  is  one  of  the  greatest  impedinienis  to  the 
progress  of  the  art,  and  a  financial  loss  to  those  engaged  in  the 
electric  light  and  [lower  business,  because  people  fear  the 
disaster  of  a  fira. 

The  botch  ox;  mushroom  electrician  is  another  source  of 
trouble.  These  people  sprout,  and  launch  themselves  into  the 
trade  witli  no  preparatory  training  whatever.  They  are  the 
greatest  evil  that  our  business  has  to  contend  with  ;  they  cut 
prices  and  take  the  work  away  from  responsible  contractors. 
They  use  cheap  and  inferior  materials.  Their  work  is  rough 
and  does  not  last  ;  in  fact  they  are  a  constant  annoyance  to  all 
who  have  any  dealings  with  them.  The  species  of  mushroom 
electrician  has  many  varieties  known  only  to  inspectors  who 
have  made  a  study  of  this  class.  Then  there  is  the  plumber, 
the  steamfitter,  the  uneducated  steam  engineer,  the  carpenter, 
the  machinist,  and  last  but  not  least,  the  iceman.  But  the  most 
vile  of  all  I  have  known  is  the  handy  man  who  knows  it  all. 
These  parasites  could  be  prevented  from  feeding  off  us,  and  the 
only  way  to  accomplish  this  is  through  the  Councils  of  our  cities, 
by  having  laws  passed  that  no  incompetent  man  be  permitted  to 
do  electrical  work,  and,  as  is  done  in  many  [States  across  the 
border,  all  should  be  examined  before  an  appointed  board.  If 
they  are  satisfactory  a  certificate  is  issued  but  not  until  then  are 
they  allowed  to  work.  .Also  people  intending  to  have  electric 
light  or  power  on  their  premises  must  get  a  permit,  as  is  done 
now  for  boilei  s,  building,  etc.  Is  not  an  electrical  installation  as 
important  as  a  steam  engine  and  boiler  ?  Is  not  precaution  neces- 
sary to  life  and  property  ?  If  so,  laws  should  be  made  accord- 
ingly,either  through  municipal  amendments  of  city  charters, or  by 
act  of  Parliament.  I  understand  that  an  act  respecting  electric 
wiring  is  to  be  tried  in  Toronto.  I  wish  Toronto  success.  Then 
the  other  cities  will  not  be  backward  in  following  and  the  trade 
will  be  elevated  to  the  level  where  it  belongs. 

Peculiar  to  note  that  in  the  book  of  the  National  Board  of  Fire 
Underwriters  of  the  United  States,  adopted  by  the  Canadian 
Board  of  Fire  Underwriters;  all  through  this  valuable  little  code 
there  are  provisions  made  for  man\'  contingencies,  principally 
against  fire,  but  I  have  yet  to  see  where  the  Canadian  Board  of 
Fire  Underwriters  make  any  provision  for  protecting  life  further 
than  to  state  that  a  certain  amount  of  insulation  shall  be  used, 
here,  there  and  ever\'where. 

During  the  past  year  a  few  cases  have  come  to  my  notice  where 
people  where  killed  outright  by  making  a  grounded  circuit  with 
their  body.  In  .Montreal  a  short  while  ago  a  saloon  keeper  was 
killed  in  this  manner.  .Again  in  Montreal  a  few  months  ago  a 
man  was  killed  in  the  furnace  room  with  a  ground.  Then,  a  few 
weeks  subsequent,  a  banking  clerk  was  killed  at  the  vault  door, 
ground  again.  In  all  these  instances  there  was  the  brass  socket 
in  evidence.  Had  these  sockets  been  porcelain,  or  some  other 
absolute  non-conductor,  these  three  lives  would  not  have  been 
lost.  There  seems  to  oe  a  prevailing  delusion  that  a  brass 
socket  is  just  the  thing — so  it  is  in  its  place,  but  it  should  not  be 
used  where  there  is  the  least  possibility  of  making  a  contact 
with  "grounded"  conductors  W'hile  being  handled  by  living 
creatures.  Those  brass  sockets  should  be  barred  out  in  all  such 
cases,   particularly  in  baseiTients  having  ground  or  cement  floors. 

Some  wiseacres  contend  that  cement  is  a  non-conductor,  but 
that  idea  should  be  left  at  the  seaside.  Cement  is  not  always  dry, 
and  no  one  can  give  a  positive  assurance  that  it  will  remain 
dry,  even  though  it  may  be  perfect  at  the  time  of  inspection 
therefor. 

It  would  be  well  for  the  lighting  companies  to  find  the  moral — 
Prevention  is  Superior  to  Cure,  .Absolute  non-conducti\'e  shell 
sockets  are  more  easily  obtained  than  the  riddance  of  a  law  suit 
for  loss  of  life  from  a  broken  down  transformer,  which  in  its 
playful  moments,  allows  the  primary  voltage  to  get  over  on  the 
secondary  side. 

Here   endeth    the    first    lesson. 

Yours    truly, 

"  Inspector." 


In  our  advertising  columns  will  be  found  an  interesting  an- 
nouncement by  the  Pittsburgh  Transformer  Company,  of  Pitts- 
burgh, Pa.  The  subject  matter  of  their  display  consists  of  the 
relation  which  exists  between  the  durability  of  a  transformer  and 
its  real  efficiency.  The  well  known  reliability  ot  this  company's 
product  gives  special  weight  to  the  remarks  made  concerning 
tr.anformer  performances.  The  company  makes  the  claim  that  in 
the  many  thousand  lights  of  transformer  capacity  which  they 
have  shipped  to  Canada  annuall}',  for  the  past  four  years,  but  a 
total  of  three  transformers  have  ever  been  reported  burning  out 
from  any  cause  whatever.  This  would  indicate  that  their  claims 
for  the  durabilitv  of  the  Type    K    are    being  well    substantiated. 


If  you  have  any  doubts  about  the  value  of  the  Canadian  Hand 
Book  of  Steam  and  Electricity,  drop  a  post  card  to  the  p  blishers. 
The  C.  H.  Mortimer  Publishing  Co.,  of  Toronto,  Limited,  Toronto, 
Canada,  ashing  for  a  copy  of  table  of  contents.  It  is  the  best 
book  in  tiie  market.      Price,  only  50  cents. 
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BTaiich  office  of  the  Canadian  Ki-i:ctrical  News. 
Imperial  Building, 

Montreal.  March  5ih,  1902. 
February  1st  ushered  in  one  of  the  worst  snow-storms  that  we 
have  known  since  the  lime  of  the  rehef  of  Ladysmith,  when  the 
Montreal  Street  Railway  was  "stalled."  Although  the  effect  in 
the  end  was  virtually  the  same  as  far  as  the  conveyance  of 
passeng'ers  was  concerned,  yet  the  fight  pui  up  was  simply 
grand.  The  general  public  have  an  idea  that  the  Montreal 
Street  Railway  are  generally  caught  napping  by  the  first  heavy 
winter  snow-storm,  and  to  a  certain  extent  this  in  the  past  has 
not  been  far  out.  However,  Saturday  and  the  two  following 
days  saw  a  ceaseless  fight.  The  sweepers  hammered  at  it  until 
brooms  were  well  worn,  ploughs  assisted,  shovellers,  etc.,  night 
and  day,  and  had  the  city  been  prompt  (as  they  should  have 
been)  in  removing  the  snow  everything  might  have  been  kept 
running.  As  it  was,  however,  pedestrians,  vehicular  traffic  of 
all  kinds,  and  the  Montreal  Street  Railway  were  using  the 
"swept  centre"  of  the  road,  it  being  the  only  possible  thorough- 
fare. This  threw  the  cars  out  of  schedule,  besides  re-depositing 
snow  on  the  rails.  Monday  evening  business  men  got  their  cars 
home  as  usual. 

The  Montreal  Street  Railway  proposed  to  the  City  Counci 
that  they  remove  the  snow  as  piled  to  the  sides  of  the  track  by 
the  electric  sweepers.  At  present  the  arrangement  is  that  the 
city  cart  it  away  and  the  Montreal  Street  Railway  pay  their 
share  of  the  expense.  As  the  Montreal  Street  Railway  propose 
to  run  full  trains  for  removing  snow,  at  night,  aided  by 
machinery  (probably  large  scoop  shovels  electrically  controlled 
and  swinging  in  by  means  of  motor  a  ton  of  snow  at  a  scoop) 
there  can  be  no  question  of  the  speed  of  such  a  system.  Naturally 
there  is  a  howl  from  the  snow  carter,  but  yet  we  have  the  City 
Surveyor's  own  word  for  it  that  these  same  carters  won't  come 
to  the  west  end  to  cart  the  snow.  The  question  would  be 
settled  to  the  benefit  of  interested  citizens  respectively  by  giving 
the  west  end  clearing. to  the  street  railway  and  the  east  end  to 
the  man  and   his  horse. 

Some  United  States  electrical  periodicals,  having  quite  a 
number  of  Canadian  subscribers,  might  pause  for  an  instant  in 
their  criticism  of  foreign  practice.  Any  possible  English 
attempt  is,  of  course,  held  up  to  ridicule  and  often  treated  to 
sarcasm  and  unmerited  abuse.  If  Canadians  would  simply  drop 
them  off  and  give  their  reasons  for  so  doing,  it  might  be  a  lesson 
to  some  of  them  to  be  a  little  more  "just"  and  "cosmopolitan.  " 


ANNUAL  MEETING  CANADIAN  GENERAL  ELECTRIC 
COMPANY. 
The  statement  presented  at  the  annual  meeting  of  the  Cana- 
dian General  Electric  Company,  held  on  February  24th,  shows 
that  the  volume  of  business  transacted  during  the  year  ending 
December  31,  1901,  was  very  much  lareer  than  any  preced- 
ing year,  and  that  the  current  year  began  with  more  orders  on 
hand  than  at  the  beginning  of  any  previous  year.  The  balance 
at  credit  of  profit  and  loss  amounted  to  $612,028.94,  which  is 
made  up  of  $345,990.03  profit  on  operating  (being  an  advance  of 
30  per  cent,  over  the  year  1900),  $195,000.00  premiums  on  new 
shares  issued,  and  $71,038.91  brought  forward.  From  this 
amount  dividends  of  10  per  cent,  on  the  common  stock,  and  6  per 
cent,  on  the  preferred  stock,  amounting  to  $166,750.00,  were 
paid,  $100,000  transferred  to  contingent  account,  and  $77,680.27 
remains  at  the  credit  of  profit  and  loss. 

During  the  year  new  buildings  and  plant  were  added  to  the 
Peterborough  works,  the  Montreal  works  were  reorganized,  and 
a  1,200  horse-power  water-power  secured  at  Peterborough. 
The  completion  of  the  new  plant  at  Toronto  Junction  will,  it  is 
stated,  enable  the  company  to  handle  the  greatly  increased 
business  in  prospect. 

The  directors  were  reelected  as  follows  :  W.  R.  Brock,  M.P., 
president;  H.  P.  Dwight,  first  vice-president:  Frederic  Nicholls, 
second  vice-president  and  managing  director;  Hon.  George  A. 
Cox,  J.  K.  Kerr,  K.  C,  Rodolphe  Forget,  W.  D.  Matthews, 
Herbert  S.  Holt,  E.  B.  Osier,  iM.P.,  Robert  Jaffray,  James  Ross, 
Sir  W.  C.  Van  Home,  K.C.M.G. 


ANNUAL  MEETING  TORONTO  RAILWAY  COMPANY. 

A  very  satisfactory  statement  was  presented  at  the  annual 
meeting  of  the  Toronto  Street  Railway  Company  recently. 
The  company's  gross  earnings  for  the  year  1901  amounted  to 
$1,661,017.50,  an  increase  of  $160,016.22  over  the  previous  year. 
The  operating  expenses  were  $857,612.10,  an  increase  of  $8 1,931. - 
28  over  1900.  The  operating  expenses  were  51.6  per  cent,  of 
gross  earnings,  against  51  per  cent,  for  iqoo.  The  increase  was 
due  10  an  increase  in  the  wages  of  employees  and  to  the  opera- 
tion of  an  additional  number  of  cars.  The  net  earnings  were 
$803,405.40,  an  increase  of  $78,384.94  over  1900.  The  statement 
showed  a  net  profit  of  $510,726.92,  as  compared  with  $454,162.85 
for  the  previous  year.  After  deducting  pavement  charges  paid 
to  the  city  and  dividends  of  4/2  per  cent.,  the  balance  is 
$172,726.92. 

During  1901  the  company  carried  39,848,087  passengers,  or 
3,786,220  more  than  in  1900.  The  transfers  granted  show  an 
increase  of  1,179,334. 

The  rolling  stock  was  increased  during  the  year  by  80  motor 
cars,  constructed  at  the  con^pany's  workshops,  and  additional 
cars  are  now  in  course  of  construction  to  meet  the  expected 
increased  business  of  the  present  year. 

In  the  election  of  directors  Messrs.  F.  L.  Wanklyn  and  C.  E. 
Porleous  were  replaced  by  Col.  H.  M.  Pellatt  and  Mr.  Frederic 
Nicholls.  Mr.  Pellatt  is  president  of  the  Toronto  Electric  Light 
Company,  and  Mr.  Nicholls  is  general  manager  and  second  vice- 
president  of  the  Canadian  General  Electric  Compiiny.  The 
following  is  the  new  board  :  William  Mackenzie,  President  ; 
James  Ross,  vice-president  ;  Hon.  George  A.  Cox,  W.  D. 
Matthews,  James  Gunn,  H.  M.  Pellatt  and  Frederic  Nicholls. 


SHEIK'S  ISLAND  POWER  PLANT. 
The  reference  in  our  February  issue  to  the  visit  of  electrical 
engineers  and  other  interested  persons  to  the  power  plant  of 
the  St.  Lawrence  Power  Company  at  Sheik's  Island,  near  Corn- 
wall, Ont.,  was  somewhat  misleading,  inasmuch  as  it  should  have 
stated  that  the  party  were  the  guests  of  the  Bullock  Electric 
Manufacturing  Company,  of  Cincinnati,  Ohio,  and  not  of  Messrs. 
Collyer  iS:  Brock,  who  have  no  connection  with  the  Bullock  Com- 
pany. The  Bullock  company  installed  the  electrical  apparatus 
and  the  visit  was  made  for  the  purpose  of  witnessing  its  operation- 
Mr.  A.  Collyer  is  district  manager  at  Montreal  for  the  Bullock 
Electric  Manufacturing  Company. 


VERDICT  AS  TO  BOILER  EXPLOSION. 

A  boiler  explosion  occurred  in  the  pump  factory  of  Angus  Mc- 
Leod  at  Portage  la  Prairie,  Man.,  on  February  i5lh,  by  which 
Duncan  McLeod  was  killed.  According  to  the  evidence  of  the 
owner  of  the  factory,  there  were  only  ten  pounds  of  steam  on  an 
hour  ctr  so  before  the  explosion,  and  scarcely  any  fire  had  been 
put  on  in  the  meantime.  He  also  stated  that  a  safety  valve  had 
not  been  used  on  the  boiler  and  that  it  had  not  been  inspected  by 
Government  Inspector.  Tne  following  verdict  was  brought  in  by 
a  jury  :  "  That  Duncan  McLeod  met  his  death  by  the  explosion 
of  a  boiler  in  Angus  McLeod's  pump  factory  which  explosion,  we 
find,  was  caused  b\'  too  great  pressure  of  steam  ;  that  the  said 
boiler  was  being  run  without  a  safety  valve  ;  that  the  said  boiler 
was  being  run  without  proper  Government  inspection  ;  that  the 
said  boiler  was  defective... 


SPARKS. 

A  meeting  was  held  in  Cornwall,  Ont.,  recently  when  Mr. 
M.  P.  Davis,  proprietor  of  the  Sheik's  Island  power  |ilant,  had  a 
conference  with  the  town  council  regarding  the  securing  of  new 
industries  for  Cornwall,  to  be  operated  by  electric  power.  Mr. 
Davis  stated  that  at  10  days  notice  he  could  supply  600  horse 
power,  in  a  slightly  longer  period  1,200  h.  p.,  and  in  a  few 
months  4,000  h.p.  The  plant  will  develop  4,000  horse  power, 
but  at  present  it  is  only  furnishing  light  to  the  Cornwall  canal. 

Attention  is  directed  to  the  advertisement  of  Messrs.  Johnson, 
Willats  &  Co.,  192  King  sireet  west,  Toronto,  branch  office, 
London,  England,  importers  and  exporters  of  Canadian  and 
East  India  mica  in  white,  rose,  light  and  dark  amber  for  com- 
mercial, manufacturing  and  electrical  purposes.  This  firm  make 
a  specialty  of  stamped  solid  sheet  mica  segments,  cut  to  any  size 
or  shape  required,  solid  sheet  mica  washers  and  bushings,  and 
solid  mica  rings  for  all  commutators.  They  also  handle  the 
agency  for  the  Dominion  of  Canada,  for  kant  krack  mica  chim- 
neys, for  Welsbach  and  .Auer  lights.  Messrs.  Johnson,  Willats 
&  Co.  are  now  in  a  position  to  furnish  mica  to  the  trade  in  any 
design,  shape,  pattern  or  form. 


Miuvh,    iqoj 
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THE  LATE  C.  W.  LUNDY. 

Some  particulars  have  come  to  hand  of  the  life  of  the  late 
VV.  Lundy,  of  Halifax,  N.  S. ,  superintendent  of  the  Direct 
United  States  Cable  Company,  whose  portrait  appeared  in  last 
number  Mr.  Lundy  was  an  Englishman,  and  in  the  early  days 
of  electricity  he  decided  to  make  electrical  work  his  profession. 
His  life  was  spent  in  the  cable  business.  He  saw  service  on 
three  continents  and  was  present  at  the  laying  of  the  Atlantic 
cable  in  1S95.  The  first  cable  across  the  Atlantic  was  laid  in 
1858,  from  Ireland  to  Newfoundland,  but  it  proved  a  failure^ 
Seven  years  later  the  famous  steamer  Great  Eastern  started  to 
lay  the  second  cable'.  On  August  2,  1865,  when  about  two- 
,  thirds  of  '.he  distance  between  Valentia,  Ireland,  and  Heart's 
Content,  Xfld.,  was  covered,  the  cable  broke  in  15,000  feet  o' 
water.  It  was,  however,  recovered  a  few  weeks  later,  and  com- 
munication was  established  for  the  first  time  between  Europe 
and  .America. 

Mr.  Lundy,  who  was  then  in  the  employ  of  the  great  firm  of 
Siemens,  the  constructors,  was  aboard  the  Great  Eastern  during 
the  laying  of  the  cable,  and  alter  its  completion  had  the  honor  of 
receiving  the  first  trans-Atlantic  cablegram  which  announced  the 
wreck  ofa  Cunard  liner.  The  message  which  is  in  Mr.  Lundy's 
handwriting,  and  bears  his  signature,  is  preserved  in  the 
archives  of  the  company. 

.At  the  age  of  twenty-two  Mr.  Lundy  was  superintendent  of  the 
Anglo-American  Cable  at  Heart's  Content,  Nfld.,  the  first  cable 
station  in  the  new  world.  Thence  he  was  trans'^erred  to  Madras, 
India,  where  he  spent  several  years  in  the  employ  of  the  Eastern 
Company. 

In  1874  the  Direct  United  Slates  Cable  was  laid  across  the 
Atlantic  from  Ireland  to  the  Novia  Scotia  coast,  the  landing 
being  made  at  Tor  Bay,  a  lonely  spot  in  Guysboro  County.  One 
year  later  Mr.  Lundy  came  out  as  superintendent,  and  that 
important  position  he  held  continuously  until  his  death.  In  i8go 
the  Direct  Cable  was  continued  to  Halifax.  The  station  at  Tor 
Bay  was  abandoned  after  fifteen  years'  occupation,  and  the 
American  headquarters  were  established  at  Halifax,  which  was 
thereby  put  in  direct  communication  with  the  Old  World.  Since 
that  date  Mr.  Lundy  has  resided  in  Halifax,  N.S.,  occasionally 
going  home  to  England  on  short  furloughs. 


ANNUAL  MEETINGiBELL  TELEPHONE  COMPANY. 

The  annual  meeting  of  the  shareholders  of  the  Bell  Telephone 
Company  was  held  in  Montreal  on  February  26th,  at  which  the 
statement  presented  was  considered  satisfactory.  The  report 
in  part  stated  : 

"Four  thousand  four  hundred  and  ninety-eight  subscribers 
have  been  added  during  the  year,  the  total  number  of  sets  of 
instruments  now  earning  rental  being  42,858.  The  company 
now  owns  and  operates  343  exchanges  and  514  agencies.  Two 
thousand  eight  hundred  and  fort)*-three  miles  of  wire  have  been 
added  to  the  long  distance  system  in  1901  ;  of  these,  1,303  miles 
are  in  the  Ontario  department,  and  1,540  in  the  eastern  depart- 
ment. The  long  distance  lines  now  owned  and  operated  by  the 
company  comprise  24,193  miles  of  wire  on  6,634  miles  of  poles. 

The  revenue  account  showed  the  receipts  for  the  year  to  have 
been  $1,851,535.22,  and  the  expenses  of  operating  $1,324,424.53, 
together  with  other  expenses,  making  $1,433,799.41,  left  the  net 
revenue  $417,735.78.  From  this  $400,000  dividends  were  paid 
to  January  15,  1902,  and  the  balance  was  $17,735.78.  The 
balance  of  revenue  from  1900,  of  $74,085.87  added  to  this  made 
$91,821.65.  Written  off  plant  and  patent  account  was  $50,000, 
carried  to  insurance  reserve  $10,000,  and  to  accident  reserve 
$10,000,  leaving  to  be  carried  forward  ty  1902,  $21,821.65. 

Applications  for  the  construction  of  long  distance  lines  are 
constantly  being  received,  such  lines,  particularly  in  sparsely 
settled  districts,  being  of  great  value  to  the  public  ;  but  our 
expansion  in  that  direction  has  been  checked  because  of  lack  of 
capital  for  construction  purposes.  The  shareholders,  at  a  special 
meeting  held  on  December  51!],  1900,  authorized  application  lo 
Parliament  for  power  to  increase  Ihe  capital  from  $5,000,000  to 
$10,000,000,  and  this  matter  is  receiving   attention." 

In  explanation  of  the  proposed  increase  in  Ihe  capital'^stock^of 


the  company,  the  president,  Mr.  C.  F.  Sise,  stated  that  the 
surplus  revenne  was  not  sulficienlly  large  to  meet  the  require- 
ments of  the  increasing  service  which  the  company  had  had  to 
keep  up  with.  He  mentioned  that  during  the  coming  year  some- 
thing like  one  million  dollars  would  be  needed  to  make  the 
extensions  rcquned.  They  were  inaugurating  a  long  distance 
service  in  the  Northwest  at  present,  which  gave  promise  0( 
being  a  great  benefit  to  the  people  in  that  section  as  well  as 
being  of  profit  to  the  company. 

The  annual  report  was  unanimously  adopted,  and  at  the  close 
of  the  meeting  the  following  directors  were  re-elected  :  Messrs. 
C.  F.  Sise,  F.  P.  Fish,  W  R.  Driver,  Boston,  Hugh  Paton, 
Hon.  Robert   Mackay,  Charles  Cassils,  and  Thomas  Sherwin. 


TERMINAL  BUILDINGS  FOR  PACIFIC  CABLE 

The  site  is  being  cleared  for  the  new  terminal  buildings  for  the 
new  Pacific  cable  line  to  .Australia  which  are  to  be  erected  on 
Ihe  west  coast  of  Vancouver  Island,  on  Barkley  Sound.  The 
site  of  the  buildings  is  a  beautiful  peninsula  where  Banfield  creek 
floA's  into  the  Sound.  The  property  consists  of  about  160  acres. 
The  approach  to  the  landing  from  the  sea  is  over  an  ooze  bottom 
which  will  make  an  ideal  bed  for  the  cable. 

The  plans  for  the  buildings  were  prepared  by  F.M.  Rattenbury, 
architect,  of  Victoria.  The  main  building  will  be  100x120  feet 
T  shaped,  one  arm  being  devoted  to  the  office  for  the  cable 
telegraph  and  land  telegraph  suites  of  offices,  and  Ihe  other 
wing  to  the  residential  section.  There  will  be  separate  laundry 
buildings  and  a  bungalow  for  the  manager.  The  buildings  will 
be  illuminated  with  electric  light,  and  a  water  service  will  be 
provided  by  laying  a  pipe  to  a  mountain  stream  several  miles 
away. 

The  cable  will  be  7,986  miles  in  length,  and  the  cost  of  laying 
it  will  exceed  $8,900,000.  The  contract  for  laying  the  cable  was 
awarded  some  lime  ago  to  the  Telegraphic  Construction  & 
Maintenance  Company,  and  the  following  is  the  route  :  Van- 
couver Island,  B.  C,  to  Fanning  island,  3,561  miles  ;  Fanning 
island  to  Suva,  Fiji,  2,903  miles  ;  Fiji  to  Norfolk  island,  g6t 
miles  ;  Norfolk  Island  to  New  Zealand,  537  miles  ;  Norfolk 
island  to  Queensland,  834  miles. 

Tha  inxnufacture  of  thi  cable  has  already  been  commenced 
The  first  expedition  in  connection  with  the  laying  of  it  is  expected 
to  leave  the  Thames  this  month.  This  will  include  the  laying  of 
the  section  of  the  cable  from  Queensland  to  Norfolk  Island, 
Norfolk  Island  to  New  Zealand  and  Norfolk  Island  to  Fiji 
Islands.  The  ship  being  built  for  the  purpose  will  be  called  the 
Colonia.  The  size  of  the  vessel  may  be  gathered  from  the  fact 
that  a  portion  of  her  equipment  will  consist  of  5,000  tons  of 
cable,  a  far  greater  load  than  the  Great  Eastern  was  capable  of 
carrying. 


SHORT  CIRCUITS. 

The  shareholders  of  the  People's  Telephone  Company,  Sher- 
brooke.  Que.,  have  approved  of  an  issue  of  $25,000  preference 
stock. 

The  directors  of  the  Windsor  Hotel,  Montreal,  have  decided 
to  install  the  Bell  Telephone  system  in  400  rooms  of  the  hotel, 
and  to  have  the  instruinents  connected  with  the  long  distance 
service.  A  private  branch  exchange  will  be  installed  in  the 
rotunda  office. 

The  Minister  of  Finance  laid  on  the  table  of  the  Dominion 
House  last  week  the  correspondence  which  had  passed  between 
the  government  and  Mr.  William  Marconi  regarding  wireless 
telegraphy.  Mr.  Marconi  makes  the  following  proposition  :  The 
Marconi  Wireless  Telegraph  Company  is  to  erect  two  stations, 
one  in  England  and  the  other  in  Nova  Scotia,  with  the  object  of 
carrying  on  communications  on  a  commercial  basis  between  the 
Dominion  and  Europe.  The  Government  is  to  agree  to  contribute 
$80,000  for  the  erection  of  a  station  in  Nova  Scotia  and  all 
messages  to  be  sent  over  government  telegraph  line  at  rates  not 
higher  than  those  charged  for  ordinary  commercial  messages. 
The  company  agrees  to  transmit  messages  between  Canada  and 
the  United  Kingdom  at  rates  which  shall  be  fully  fiftv  per  cent. 
less  than  the  rales  now  charged  for  cable  messages  between 
these  countries  ;  in  other  words,  a  reduction  from  25  cents  a 
word  to  10  cents  a  word,  while  for  the  Government  and  for  press 
messages  the  rate  is  not  to  exceed  5  cents  a  word.  The  Dom- 
inion Govern. nent  has  accepted  the  above  proposition  which  has 
been  likewise  approved  by  ihe  diiectors  pf  Ihe  Marconi  Wireless 
Telegraph  Company. 
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HEAT  CONTROL. 

On  February  isth,  a  lecture  was  delivered  in  the  Engineers' 
Hall,  Victoria  street,  Toronto,  before  the  Toronto  Association 
of  Stationary  Engineers  by  Professor  Warren  S.  Johnson,  of 
New  York,  president  of  the  Johnson  Electric  Service  Company. 
There  was  a  good  attendance  of  architects,  engineers,  and 
other  interested  persons.  The  subject  announced  was  "Heat 
Control  ",  but  the  speaker  confined  his  remarks  more  to  an  ex- 
planation of  the  conditions  under  which  we  live  than  to  methods 
of  controlling  heat.  Five  things,  he  said,  were  necessary  to 
human  life,  namely,  air,  heat,  water,  food,  and  moisture  or 
humidity.  Brief  reference  was  made  to  the  component  parts  of 
air,  during  which  he  stated  that  the  impression  that  carbonic  acid 
gas  is  poisonous  was  an  error. 

The  second  element  of  life.  Heat,  was  dwell  upon  at  some 
length.  Prof.  Johnston  said  that  it  was  now  admitted  that  heat 
was  simply  a  wave.  The  universe  is  supposed  to  be  filled  with 
light  ether,  very  fine  in  its  constituent  pans.  These  waves  are 
of  various  lengths,  the  longest  being  electricity  ;  the  others  in 
the  following  order  :  Heat,  Light,  Chemical-acting,  Roentgen. 
When  these  waves  strike  us  they  are  called  Heat.  Electric 
waves  travel  at  a  speed  of  186,000  miles  a  second.  The  longest 
electric  wave  perceived  is  15,000  miles  :  two  of  which  would  span 
a  space  between  Toronto  and  San  Francisco.  Some  heat  waves, 
the  speiker  said,  were  very  short.  All  heat  passed  out  in 
straight  lines,  the  same  as  light,  and  would  also  pass  through 
glass  in  the  same  manner.  An  explanation  was  given  of  the 
Fahrenheit  scale  for  measuring  heat,  it  being  shown  that  at  480 
below  zero  there  would  be  no  heat  waves. 

After  a  few  words  as  to  water  and  food,  Professor  Johnson 
passed  on  to  the  fifth  element  of  life,  moisture.  He  stated  that  it 
was  not  water,  but  gas,  and  that  all  air  contained  humidity,  the 
latter  being  entirely  separate  from  the  air.  An  attempt  to 
live  in  an  atmosphere  devoid  of  humidity  would  bring  death  in 
short  order.  Moisture  in  air  had  many  pecullaricies.  One  of 
these  was  that  when  there  was  a  certain  quantity  in  the  air  it 
would  take  up  no  more.  This  point  is  known  as  saturation,  and 
marks  100  on  the  scale  of  the  hygrometer,  so  that  the  range  of 
humidity  is  from  o  to  100  per  cent.  The  matter  of  percentage  of 
moisture  depended,  however,  en  the  temperature.  The  warmer 
the  air  the  greater  amount  of  vapor  it  will  require  to  give  the 
same  percentage  of  moisture,  and  vice  versa.  The  average 
humidity  of  outside  air  is  from  70  to  80  per  cent.  ;  on  rainy  days 
ii  would  be  about  100  per  cent.  Also  it  would  be  greater  in 
January  than  in  July.  Supposing  the  humidity  of  the  air  in  a 
room  to  be  80  per  cent.,  and  the  outside  temperature  32  degrees  ; 
if  you  raise  the  temperature  17  degrees  the  humidity  would  be 
only  40  por  cent  ;  then  raise  it  17  degree^  more  ;trid  theluimidiiv 
would  be  only  20  per  cent. 

The  necessity  of  moisture,  the  speaker  said,  was  not  generally 
lecognized,  yet  it  was  a  curious  fact  that  it  is  only  through  the 
moisture  in  the  air  that  it  retains  heat.  If  the  air  has  little  or  no 
moisture  in  it  the  radiated  heat  goes  through  it  without  warming 
it.  If  there  were  no  moisture  everything  would  freeze  at  night 
when  there  is  no  sun.  As  to  the  amount  required  in  a  room,  if  it 
was  too  great  it  would  freeze  on  the  window.  One  pound  of 
water  would  hmnidify  4,000  cubic  feet  of  air.  In  school  buildings 
50,000  cubic  feet  of  air  per  minute,  and  a  humidity  of  40  to  45 
per  cent,  is  required.  This  would  lake  two  tons  of  coal  and  500 
pounds  of  water.  The  temperature  of  schools,  residences,  etc., 
for  comfort  should  be  about  70°  Fahr  ;  if  5  degrees  less  it  wi  I  be 
chilly  and  if  5  degrees  above,  too  warm. 

Professor  Johnson  said  that  until  twenty  years  ago  there  was 
no  method  of  controlling  the  heat  of  a  room  except  by  fueling. 
He  then  began  experimenting  in  a  school  building  where  he  was 
professor,  and,  as  is  generally  known,  had  since  invented  regu- 
lators for  the  control  of  both  heat  and  humidity.  By  means  of 
apparatus  brought  with  him  for  the  purpose,  he  demonstrated  to 
the  audience  the  delicate  yet  reliable  working  of  his  devices,  which 
he  said  had  been  placed  in  several  buildings  in  Toronto. 

In  reply  to  questions.  Professor  Johnson  stated  that  hvdrogen 
could  be  compressed  to  a  liquid,  and  that  a  Marconi  wave  would 
cross  the    Atlantic     in     c)_vthousanlh     part    of   a    second,      The 


fastest  electric  wave  would  pass  seven  limes  around  the  world  in 
a  second. 

A  hearty  vote  of  thanks  was  tendered  the    speaker  for  his  ad- 
dress, which  was  much  appreciated. 


STEAM  PIPES. 
The  importance  of  attending  to  the  quality  and  security  of 
steam  pipes  is  being  strongly  emphasized  by  the  frequency  o' 
accidents  which  have  happened  of  late  to  that  part  of  an  engine's 
equipment.  Many  hi  its  regarding  this  matter  will  be  found  in 
the  memorandum  presented  by  Mr.  C.  E.  Stromeyer  to  the 
Manchestei  Steam  Users'  Association.  He  has  found  that  many 
of  the  fittings  sold  as  cast  steel  are  of  less  strength  than  cast 
iron.  There  will  always  be  a  doubt  regarding  steel  castings  so 
long  as  they  are  liable  to  have  many  blowholes  'which  are  not 
appirent  on  the  surface.  There  are  some  steel  works,  however, 
which  turn  out  fairly  good  steel  castings  of  uniform  soundness, 
so  that  we  may  infer  that  blowholes  are  not  altogether  inevitable. 
The  great  evil  is  water-hammer  in  pipes  and  valves,  and  this  is 
illustrated  by  a  case  in  which  the  plug  of  water  struck  the  brass 
valve  of  a  junction  valve,  turned  it  inside  out,  and  drove  it 
through  its  seat  into  the  boiler,  which  at  that  time  had  a  full 
pressure  of  1501b.  per  square  inch.  The  valve  casing  was  not 
fractured.  Horizontal  lengths  of  pipe  with  an  upward  bend  at 
one  of  the  ends  have  proved  extremely  dangerous  if  they  can 
become  comoletely  filled  with  w.iier.  If  the  steam  be  turned  on 
to  be  in  contact  with  the  water  in  a  verticil  pipe,  and  if  also  the 
water  in  a  horizontal  length  be  allowed  to  drain  out  until  it 
sinks  below  the  inside  top  of  this  pipe,  then  the  steam  rushes 
into  the  space  above  the  water,  sweeping  up  waves  which  set 
the  entire  mass  into  violent  motion,  and  causing  it  to  oscil'ate 
backwards  and  forwards,  until  it  strikes  ihe  v.ilve  and  shatters 
it.  Expansion  bends  are  of  several  forms.  There  is  (i)  the 
inverted  n,  consisting  of  a  semicircle  and  t,vo  straight  pieces, 
each  joined  to  a  sh'Tt  quarter-bend  ;  (2)  the  semicircle  joined  to 
two  quarter-bends  of  the  same  radius  as  itself  ;  (3)  the  bend  con- 
sisting of  one  piece  of  two-thirds  of  a  circle,  and  two  pieces  of 
about  one-third  each  ;  (^)  ihe  complete  circle  ;  (5)  Ihe  complete 
circle  set  at  right  angles  to  the  axis  of  the  steam  pipe,  and 
stressed  in  torsion.  If  the  permissible  s^ringing  of  No.  1  be 
represented  by  2  2-3rds,  then  that  of  Nos.  2,  3  and  4  would  be 
12,  Mud  that  of  No.  5  would  be  21.  Ihe  permi-sible  amount  of 
sir.  telling  of  any  of  these  bends  Isdiiectly  proportional  to  the 
mi  an  height  of  the  loop,  and  inversely  proportional  to  the 
square  I'f  the  diimeler  of  the  pipe,  and  independent  of  the  thick- 
ness itf  the  metal,  but  the  force  required  to  effect  the  si  retching  is 
proporiional  to  the  thickness  of  the  metal  and  to  the  squaie  of 
the  diameter  of  the  pipe.  If,  therefore,  a  weak  filling  hns  to 
be  relieved,  the  bend  should  be  of  the  thinnest  possible  metal. 
Mr.  Sromeyer  prefers  steel  bends  to  copper  ones,  because 
having  a  higher  elastic  limit,  they  give  a  greater  range  of 
motion.  If  the  pipes  are  arranged  to  be  short,  when  cold,  by 
half  the  designed  range  of  the  bend,  then  the  value  ol  this  bend 
is  practically  doubled,  and  if  the  straight  line  of  pipes  can  deflect 
sideways,  the  range  is  again  doubled.  A  4-ft  copper  bend  is, 
under  these  circumstances,  capable  of  i*elie\"ing  an  expansion 
amounting  to  1-6  inch. 


ENGINEERS'  AT-HOME. 
The  annual  .At-Home  of  Toronto  .\o.  1,  C.A.S.E.  was  he'd  in 
St.  George's  Hall,  Elm  street,  on  February  241  h.  During  the' 
evening  a  musical  programme  was  rendered  by  -Mrs.  Coults- 
Bain,  Mrs.  Sears,  Miss  Coutts,  Miss  Froud  and  Messrs.  Chas. 
Ellis,  H.  Gillogley,  and  W.  G.  Blackgrove.  Dancing  was  kept 
up  till  an  early  hour  to  the  strains  of  Prof.  Hardy's  orcheolra. 
The  At-Home  committee  comprised  W.  G.  Blackgrove,  chair- 
man ;  James  Bannon,  secretary  ;  H.  E.  Terry,  N.  V.  Kulham,  E. 
J.  Philip,  W.  H.  Johnston,  J.  W.  Marr,  R.  J.  Johnston,  Alex. 
Stoner,  and  \  '    '    Webb,  preside  it  of  the  association. 


Mr.  Charles  O.  Card  purposes  building  a  flour  mill  at 
Cardeston,  N.W.T.,  in  which  he  will  install  an  electric  light 
plant. 


March,   looj 
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WILLIAM  HAMILTON. 

Death  has  n-moved  ono  of  the  prominent  citizens  of  Feter- 
boroiij,>-h,  Ont.,  in  tlie  person  of  Mr.  WilMam  Hamilton,  the 
founder  and  for  so  many  years  the  head  of  (he  William  Hamilton 
Manufacturing  Company,  of  that  city.  Ten  years  ago  Mr. 
Hamilton  was  stricken  with  paralysis,  and  since  tl.at  time  was 
an  invalid. 

Mr.  Hamilton  was  a  Scotchman  and  was  in  his  ygth  year. 
In  1844  he  came  to  Canada  and  worked  as  a  machinist  in 
Hamilton  and  Cobourg.  Then  he  went  to  the  United  States 
and  in  1850  established  a  foundry  at  Shelbyville,  Ind.  Leaving 
there  in  1856,  he  went  to  Peterborough  and  established  the 
works  which  have  since  grown  to  the  large  establishment  con 
ducted  by  the  William  Hamilton  Manufactuiing  Company.  By 
energy  and  business  talent  the  business  was  made  to  grow  and 
develop.  At  the  present  time  it  is  one  of  the  most  progressive 
establiiihments  in  the  manufacture  of  raining  and  mill  machinery, 
water  wheels,  etc.,  the  products  of  the  works  being  in  use  in 
mills  and  factories  from  the  Atlantic  to  the  Pacific  coast. 

The  late  Mr.  Hamilton,  although  often  consulted,  never 
sought  any  public  position,  but  always  took  an  active  interest 
in  the  affairs  of  his  town  and  country.  He  was  a  man  of 
integrity,  energy  and  preseverance,  and  gave  close  attention 
to  the  interests  of  the  industry  of  which  he  was  the  head. 
He  was  ,nost  highly  respected  by  his  employees,  as  well  as  by 
all  who  knew  him.  Mrs.  Hamilton,  five  daughters  and  one  son 
survive,  the  latter  being  Mr.  William  Hamilton,  president  and 
general  manager  of  the  company. 


TRADE  NOTES. 

The  Goldie  &  McCulloch  Company,  of  Gait,  Ont.,  advise  us 
that  they  are  now  putting  the  word  "Canada,"  as  well  as  "Ont.j" 
on  all  their  machines.  That  is  to  emphasize  the  fact  that 
Canadian  users  of  machinery  do  not  need  10  import  machine.s, 
and  that  Catiada  certainly  has  a  place  in  the  manufacturing 
world. 

At  a  recent  meeting  of  the  directors  of  the  Robb  Engineei  ing 
Company,  Amherst,  N.  S.,  it  was  decided  '.o  issue  a  b.ilance  of 
$70,000  of  debentures  and  $30,000  of  stock  held  in  the  treasury. 
During  the  past  year  the  company  s  sales  increased  considerably, 
and  orders  are  now  on  hand  to  keep  the  works  busy  for  the  next 
six  months,  so  that  a  further  increase  in  the  capacity  of  the  plant 
seems  necessary.  Mr.  John  F.  Stairs,  president  of  the  Nova 
Scotia  Steel  &  Iron  Company,  and  Mr.  Grant,  director  of  the  Nova 
Scotia  Building  Society,  were  appointed  to  the  directorate. 

The  Burridge  Company,  Winnipeg,  agents  for  The  Goldie  & 
McCulloch  Company,  Gait,  have  recently  sold  a  100  horse  power 
Wheeleck  engine,  two  75  horse  power  boilers,  with  shafting, 
pulleys  and  hangers,  to  "Jhe  Brandon  Binder  Twine  Company,  of 
Brandon,  also  an  8  x  10  Ideal  engine  to  the  W^innipcg  General 
Hospital,  which  makes  two  of  their  Ideal  engines  now  in  use  in 
this  hospital.  They  have  recently  installed  a  10x10  Ideal 
engine  for  the  North- West  Laundry  Company,  of  Winnipeg,  and 
have  also  wood-working  machinery  in  transit  for  delivery. 
The  Burridge  Company  has  recently  established  themselves  in 
Winnipeg,  doing  business  principally  for  The  Goldie  iV'  McCuIUh  h 


FOR  SALE. 


I  35  light   Reliance    Ate    Dyaamo  in  first  -  class 
condition. 

1  60-light   Royal   Type  Transformer,  1040  volts 

to  no  newly  re-wound. 
3  lo-light  Shellenberger  Watt  Meters. 

2  30-ligtat  Duncan  Watt  Meters. 

The  above  wilt  be  sold  cheap.   Address 

Corporation  of  Mitchell,  Ont.,  Box  207 


Improved 


Company,  of  Gait,  and  the  Kerr  Engine  Works  Company, Walker- 
ville,  Ont.,  manufiicturers  of  sleam  and  h\cliaulic  valves. 

When  the  fire  occurred  at  the  Royal  Electric  Station  in  Mon- 
treal and  destroyed  the  wide  double  leather  belts,  it  was 
thought  that  there  would  be  much  delay  in  obtaining  new  ones, 
but  such  was  not  the  case  for  the  reason  that  the  enterprising 
firm  of  Sadler  i^  Haworth  had  men  upon  the  ground  before 
the  fire  was  out,  removing  the  damaged  belts  to  their  factory 
to  repair  as  best  they  could,  so  that  they  could  be  used  the 
same  night.  It  was  discovered,  however,  that  the  large  54-inch, 
3-ply  belts,  which  were  made  by  the  same  firm  about  12 
years  ago,  could  only  be  repaired  temporarily,  and  under  the 
circumstances  an  order  was  given  to  Sadler  &  Haworth  for  new 
wide  belts,  including  a  number  of  smaller  sizes,  upon  condition 
that  they  would  be  all  ready  within  three  days.  To  the  surprise, 
relief  and  pleasure,  however,  of  the  manager  of  the  Royal 
Electric  Co.,  all  the  belts,  including  the  large  ones,  were  in 
position  and  ready  to  run,  in  48  hours  after  order  had  been 
given,  which  goes  to  show  that  the  firm  of  Sadler  &  Haworth 
have  unusual  facilities  for  handling  large  contracts  in  a  short 
space  of  time.  Had  this  not  been  the  case,  the  city  of  Montreal 
would  have  been  obliged  to  have  resorted  to  some  other 
method  of  obtaining  light  than  from  electric  power. 


MOONLIGHT  SCHEDULE  FOR  APRIL. 


Day  of 
Month. 


3- 
4- 
5- 
6. 

7- 

8. 

9- 
ro. 


'3- 

14- 

'5- 

'7 

[8. 

•9 
20. 
21 . 

22. 
23- 
24- 
25- 

26. 

27- 

28. 
29- 
30  ■ 


Light. 

E.\tinguish. 

No.  of. 
Hours 

H.M. 

H.M. 

H.M. 

P.M.        7.00 

P.M.       3.30 

83. 

//         7.00 

(/          4  00 

q.oo 

/,         7.00 

"       4-3° 

9  .^0 

n            7.00 

5.00 

lO.v   0 

.,            7.00 

ff        .S-oo 

10.00 

ft            7.00 

"        5.00 

10.00 

„           7.00 

ir          5.00 

10.00 

„            7.00 

»          5.00 

10.00 

,1            7.00 

"       4-45 

9-45 

,,            7.00 

"       4-4.S 

9  43 

.;           7.00 

"       4-45 

9-45 

7.00 

"       4-45 

9-45 

"        10.30 

"       4-45 

6.15 

f,      1  r .  30 

"       4-3" 

5.00 

•'        0.15 

"       4-3° 

4-i.S 

1. 00 

4.30 

3-30 

1.30 

"       4-3° 

3.00 

2.00 

"       4- 30 

2.30 

"        2.30 

"       4-30 

2.00 

No  Light. 

No  Light. 

A.M.      7.20 

\.M.     9.20 

2.00 

„        7.20 

r.         10.20 

3.00 

7.20 

,1       1  1  .  00 

3-4" 

7.20 

0.00 

4.40 

7.30 

0.40 

5.10 

7-30 

n             r.20 

.S-,S" 

"        730 

.?  00 

6.30 

"        7-3° 

2.30 

7.00 

Total 


Sole   Makers  of  the 


Which  are  the  best  for  all  ma- 
chinery bearings,  also  wire  and 
bar  solder.  We  purchase  scrap 
copper  wire  and   brass  scrap 


Syracuse  Smelting  Works 

MONTREAL.  P.Q. 


** Samson"  Battery 


Owing  to  its  great  strength 
and  recuperative  powers  the 
"  Samson  "  has  become  the 
Standard  Open-Circuit  Bat- 
tery of  the  World  for  Bells, 
Telephones,  Burglar  Alarms, 
etc. 


Jol^l^maiFi^Sreal  J  J^'^"  ^^^''^  ^^ll  &  Co.,  Limited 


p.  O,  Box  44.S 


HALIFAX  N.S, 
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PUBLICATIONS. 

The  second  edition  of  Wiener's  "  Practical  Calculation  of 
Dynamo  Electric  Machines  "  has  been  issued  by  the  Electrica' 
World  and  Engineer,  120  Liberty  street,  New  York  The  book 
contains  750  pages,  390  illaslrations,  and  125  tables,  and  sells  for 
$3.00.  The  dynamo  calculations  contained  therein  are  based 
upon  the  practical  data  aud  tests  of  over  two  hundred  of  the  best 
modern  dynamos.  Differing  from  the  usual  text-book  methods, 
the  present  treatise  gives  practical  information  in  the  form  of 
original  tables  and  formulas  derived  from  the  results  of  practical 
machines  of  American  as  well  as  European  make.  Among  new 
matter  added  to  the  second  edition  are  sections  of  the  calculation 
of  multipolar,  multiple  circuit,  and  double-armature  dynamos ; 
the  calculation  of  dynamotors  and  double-armature  motors  ; 
dynamo  specifications  ;  and  wire-winding  data  and  remedies  for 
sparking. 

The  Pittsburgh  Transformer  Company,  of  Pittsburgh,  Pa., 
issue  a  number  of  publications  which  will  be  found  of  very  general 
interest.  A  characteristic  feature  of  these  is  found  in  the  fact 
that  the  type  K  transformer  (made  by  this  company)  is  treated  of 
in  a  detailed  manner  and  illustiated  in  a  way  that  is,  unfor- 
tiinatel)',  rare  amongst  ad\'ertising  literature.  In  catalogue  C 
will  be  found  complete    descriptions   0}    this    compan\-'s   product. 


The  hall-lone  engravings  bring  out  the  design  and  construction 
of  the  transformer  exceedingly  clearly.  Bulletin  No.  i  sum- 
marizes much  of  the  matter  contained  in  catalogue  C.  Bulletin 
No.  4  is  devoted  to  the  use  of  oil  in  transformers,  and  gives  the 
results  of  tests  showing  the  effect  of  oil  both  on  the  cooling  of 
the  transformer  as  well  as  upon  the  breakdown  strength  of  in- 
sulating materials.  The  three-wire  system  of  secondary  distri- 
bution is  treated  of  in  Bulletin  No.  7,  and  in  view  of  the  increas- 
ing use  of  this  system,  the  information  regarding  three-wire 
transformers  contained  therein  should  prove  of  interest.  Bulletin 
No.  8,  the  latest  publication  of  the  company,  poinis  out  the  im- 
portance of  durability  in  transformers.  The  point  made  is  that  a 
transformer  if  the  highest  electrical  efficiency  is  not  Iruly  effi- 
cient unless  its  construction  and  design  is  such  that  expenses 
from  burn-out  is  reduced  to  a  minimum.  The  product  of  this 
company  appears  to  be  as  well  liked  and  familiar  to  the  trade 
in  Canada  as  in  the  United  Slates,  which  is  doubtless  due  not 
only  to  its  merits,  but  also  to  the  care  which  has  been  bestowed 
upon  tile  printed  matter  devoted  to  its  description. 


CANADIAN  AMBER 

AND    WHITE 


Is^IO^A. 


Kor    Electrical    and    Mechanical     Purposes.      Best   (juality,    low 
prices,  prompt  shipments.  Thumb-trimmed,  cut  sheets  or  segments 


JOHNSON,  WILLATS  &  CO., 


192  King  Street  West 
TOROHTO 


ELECTRICAL  REPAIRS 

In  the  large  and  well  equipped  factories  where  the  manufacture  of  electrical 
apparatus  is  carried  out  under  the  piece  work  system,  they  find  that  repair  work  or 
apparatus  sent  in  to  be  repaired  or  rewound  interferes  with  this  system,  and  in  many 
cases  they  would  prefer  not  to  do  this  kind  of  work,  as  it  is  almost  impossible  to  do 
it  with  dispatch  and  at  a  reasonable  price.     Knowing  the  above  to  be  a  fact, 

MESSRS.  FRED.  THOMSON  &  GO. 

774  CFaig  Street,  MONTREAL.  P.Q. 

have  arranged  their  works  for  repair  work  only.  They  keep  armatures  oi  nearly  all 
makes  of  dynamos  in  stock,  which  they  loan  while  repairs  are  being  made.  Their 
factory  Is  so  arranged  that  they  can  run  night  and  day,  and  work  can  be  finished  in 
the  shortest  possible  time.  Telephone  Main  3149. 


FARQUHAR   BROS. 

Barrington,   cor.   Blomer  Sts.    Halifax,  N.S, 
Contractors  and  Dealers  in 

Electrical  Supplies,  Gas  Fixtures, 
Brackets,  Etc. 

Lighting  Plants  installed  complete. 

We  make  a  specialty  of  Arc  and  Incan. 
descent  Lighting  for  public  and  private 
■"esidences. 


The  Demand  for  a  Strongly  Constructed  Motor, 
Efficient  and  reliable  in  service,  is  fully  met  in 
a  superior  manner  by  the 

Westinghouse  Multipolap  Motor 


The  best  argument  that  we  can  offer  to  the 
careful  purchaser  is  that  thousands  of  these  motors 
are  in  daily  use  performing  every  variety  of  ser- 
vice, and  with  a  high  degree  of  satisfaction.  Our 
salesmen  can  supply  you  with  particulars. 


Westinghouse    Electric 

and  Mfg.  Co-.  Pittsburg  Pa. 


wri  e  Ahearn  «fc  Soper,  Limited,  ottawa,  Canada. 
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THE  NEW  ELECTRIC  LIGHT  PLANT 
AT  ALLISTON. 

One  of  the  finest  and  most  complete  plants  of  its  size 
in  Ontario  is  the  new  one  of  the  Alliston  Electric  Light 
Company,  which  was  completed  last  September. 

Early  in  the  spring  of  1901  it  was  decided  that  some 
radical  changes  were  necessary  for  the  proper  continu- 
ance of  business,  for  the  following  reasons: 

First,  the  steam  plant  was  over-loaded,  and  being  of 
an  old  type,  expensive  to  operate.  Second,  the  building 
was  badly  in  need  of  repairs.  Third,  there  was  no 
capacity    for    handling    any    extension    of   the   system. 


bed-room  for  the  engineer  8xg  feet,  a  fire-proof  oil  and 
store-room  7x12  feet,  beside  the  engine-room  27  x  38 
feet,  and  the  boiler-room  121^  x  40  feet.  In  the  engine- 
room  the  allotment  of  floor  space  has  been  exceptionally 
liberal,  and  as  a  result  the  engineer  has  easy  access  to 
any  bearing  or  any  part  of  the  machinery  with  perfect 
safety  to  himself,  a  feature  which  is  often  overlooked 
in  many  plants. 

The  steam  plant  was  manufactured  and  installed  bv 
the  Goldie  &  McCulloch  Company,  of  Gait,  and  con- 
sists of  one  of  their  Wheelock  engines,  return  tubular 
boiler,  counter-shaft  with  complete  equipment,  belted  jet 


Alliston  Eleitric  Light  Plant — View  ok  Enc;ine. 


Therefore  an  entirely  new  building  was  erected,  and, 
with  the  exception  of  the  electrical  apparatus,  which 
was  comparatively  new,  was  equipped  with  new  and 
modern  machinery. 

The  power  house  is  a  brick  and  stone  structure  42  x 
48  feet  and  situated  about  fifty  yards  immediately  north 
of  the  old  building.  It  was  considered  advisable  to 
erect  a  new  building,  owing  to  the  fact  that  the  new 
machinery  would  necessitate  extensive  alterations  to  the 
old  building,  at  a  large  expense,  and  even  then  it  was 
not  likely  to  be  satisfactory.  Again,  in  the  new 
situation  a  much  better  rate  of  insurance  is  obtainable, 
also  increased  facilities  for  the  development  of  a  certain 
amount  of  water  power,  and  ample  yard  room  near  by 
for  the  storing  of  the  wood,  which  formerly  had  to  be 
piled  some  distance  from  the  plant. 

The  new  building  is  laid  out  in  a  manner  somewhat 
different  from  the  average  plant  of  this  size,  containing 
as  it  does  an  office  for  the  superintendent  8x11  feet,  a 


condenser  and  duplex  steam  punip.  The  engine  is  of 
their  latest  type  and  is  single  cylinder  condensing  14  x 
34  inches,  with  fly  wheel  11  feet  6  inches  in  diameter  and 
20  inch  face,  .^t  go  r.  p.  m.  and  using  low  pressure  it 
is  rated  to  give  125  h.  p.,  but  up  to  the  present  there 
has  been  no  demand  exceeding  100.  It  is  expected, 
however,  that  in  the  near  future  considerably  more  than 
this  will  be  required. 

The  counter-shaft  is  in  three  sections,  of  which  two 
only  are  erected.  It  is  mounted  on  iron  stands  of 
substantial  and  neat  design,  with  self-oiling  bearings. 
The  first  section  is  belted  to  the  engine  fly-wheel  with  a 
double  ply  endless  leather  belt,  18  inches  wide,  over  a 
42  inch  drive.  Immediately  in  front  of  this  pulley  is  an 
adjustable  tightener  to  give  the  belt  sufficient  contact 
and  also  take  up  any  unnecessary  slack.  The  second 
section  contains  the  drive  pulleys  for  the  condenser  and 
for  the  alternator,  the  latter  pulley  being  49  inches  in 
diameter.     These  two  sections  are  connected  by  a  27 
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inch  Wilkinson  clutch  coupling.  The  third  section, 
which  will  be  belted  to  the  water-wheel,  will  also  be 
connected  to  the  second  by  a  similar  coupling  when  the 
water-wheel  is  installed.  This  will  likely  be  the  coming 
summer. 

The  water  power  is  obtained  from  a  dam  on  the 
Boyne  river,  which  runs  through  the  town  of  Alliston. 
An  average  head  of  about  16  feet  is  thus  obtained. 
There  is  a  75  barrel  flour  mill,  however,  using  what  it 
requires,  but  at  certain  seasons  of  the 
year  there  is  a  great  deal  more  than 
it  can  use,  so  bj'  installing  a  wheel 
for  the  plant,  a  cheap  power  can  thus 
be  obtained  for  at  least  two  months  of 
the  year,  if  not  more,  which  would 
easily  pay  for  the  investment  by  the 
increased  economy  in  running  ex- 
penses. 

The  condenser  is  down   cellar  and  is 
reached  by  an  open  stairway  from  the 
engine-room.       The    pump    is    gx  12 
inches  and  has   very  little  lift  from  the 
intake  at  the    river — about    four    feet 
only — vihich    means   an  easy  supply  of 
water.     The  discharge  is  piped  co  a  hot 
well,  built  of  brick   and  cement,   with 
13  inch  walls  and  a  capacity  of  about  500  gallons.     The 
fact  of  this  constant  and  ever-ready  supply  of  water  for 
fire  buckets    was  a  redeeming    feature  in    the    cost  of 
insurance. 

The  boiler  feed  is  a  duplex  steam  pump  ^}{  x  3}4  x 
6.  The  suction  is  piped  to  the  hot  well  and  also  direct 
to  the  river,  thus  insuring  a  constant  supply  at  all  times. 
Besides  the  discharge  to  the  boiler,  there  is  also  a  valve 
and  connection  for  hose,  in  case  of  fire.     This  feature 


high,  built  on  the  side  wall  of  the  building,  and 
connected  with  the  boiler  by  a  smoke  pipe  of  the  same 
size  as  the  stack.  In  setting  the  boiler,  thj  drawings, 
which  called  for  18  inch  walls,  were  exceeded  and  a  22 
inch  wall  substituted.  From  the  way  the  boiler  now 
holds  steam  when  standing,  it  is  thought  that  the 
increased  expenditure  was  more  than  justified.  It  will 
be  of  interest  to  many  to  know  that  the  new  plant  is 
now  running  all  steam  and  driving  much  heavier  loads 
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Alliston  Electric  Light  Pl.\nt — X'iew  of  Generator 


effected  another  substantial  reduction  in  insurance  and 
combined  with  the  hot-well,  was  the  principal  factor  in 
reducing  the  former  rate  by  about  one  dollar  per 
hundred.  In  case  of  accident  to  the  pump  there  is  an 
auxiliary  feed,  in  the  form  of  a  Penberthy  injector  of 
suitable  capacity. 

The  boiler  is  a  flush-front  return  tubular  63  x  14,  with 
84  three  inch  flues  and  tested  to  180  lbs.,  giving  a  safe 
working  pressure  of  120  lbs.  if  desired.  The  smoke- 
stack is  76  feet  high,  60  feet  of  iron,  28  inches  in 
diameter,  standing  on  a  base  of  brick  and  stone  16  feet 


Alliston  Electric  Light  I^lant — Exciter  and  Switchboard. 


with  a  fuel  consumption  of  one-half  cord  wood  less  per 
night  than  was  required  by  the  old  plant  assisted  by  40 
h.  p.  of  water  through  the  greater  part  of  the  year. 

The  old  plant,  by  the  way,  consisted  of  a  Killey 
automatic  slide  valve  engine  14  x  22  and  a  return  tubu- 
lar boiler  60  x  13,  on  which  a  working  pressure  of  60 
lbs.  only  was  allowed  by  the  Boiler  Inspection  and 
Insurance  Company,  so  it  will  be  seen  that  the  contrast 
between  the  old  and  new  is  very  marked. 

The  electrical  equipment  of  the 
plant  consists  of  a  60  k.w.,  type  A., 
S.  K.  C.  alternator,  installed  by  the 
Royal  Electric  Company  about  three 
vears  ago,  and  an  Edison  bi-polar 
exciter  of  \]/2  k.  w.  The  switch- 
board is  of  wood,  but  being  of  neat 
design  and  painted,  this  is  a  feature 
easily  overlooked.  The  lightning 
arresters  are  three  in  number,  two 
of  the  Wurt's  type  and  one  of  the 
S.  K.  C.  The  ammeters  are  of  the 
round  pattern,  manufactured  by  the 
Roval  Electric  Company,  while  the 
voltmeter  is  square  and  of  Canadian 
General  Electric  manufacture.  The 
switches  are  four  in  number  and  are 
mounted  on  white  marble  bases. 
Two  of  them,  double  pole  single 
throw,  are  on  the  main  lines,  while 
the  other  two,  double  pole,  double 
throw,  are  on  the  voltmeter  and  street  lighting  circuit 
respectivelv.  The  rheostat  is  of  the  box  type  and  is 
mounted  on  the  face  of  the  board.  It  will  be  noticed 
in  the  illustration  that  the  lines  leading  outside  from 
the  board  to  the  pole  line  are  only  connected  in  tempor- 
arily, on  account  of  the  ceiling  not  yet  being  finished. 
For  street  lighting  the  alternating  enclosed  arc  lamp 
is  used,  connected  in  multiple  across  the  secondaries  of 
a  separate  primary  circuit,  which  is  controlled  from  the 
switch-board.  Light  for  two  weeks  in  winter  and  for 
three  weeks  in  summer  is  obtained  from   one   trimming 
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of  the  carbons,  althoujfh  the  lamps  are  inspected  and 
inner  globes  cleaned  retfuiarly  once  a  vveeic.  On  the 
incandescent  circuit  they  are  now  driving  in  the 
neighborhood  of  looo  lights,  but  it  is  expected  to 
increase  this  number  considerably  during  the  year, 
having  already  added  on  over  loo  lights  since  the 
completion  of  the  plant. 

Mr.  VV.  J.  Fletcher,  who  has  for  many  years  been 
associated  with  electric  lighting  at  Alliston,  is  superin- 
tendent of  the  plant,  and  Mr.  R.  H.  Mariindale  is  the 
electrician  in  charge.  To  Mr.  Fletcher  is  largely  due 
the  credit  of  the  excellent  general  plan  and  layout  of  the 
building  and  the  quality  of  the  work  done  during 
construction,  for  he  personally  superintended   all  build- 


Ai.i.isioN    ICi-iAiKK    Lu.Hi    Plant      PouKU   Hoi  si-:. 

ing  operations.  Taken  altogether  and  in  comparison 
with  other  places,  Alliston  has  a  plant  of  which  its 
owners  may  be  justly  proud. 


THE  KINGSTON  LIGHTING  PLANT 
ARBITRATION. 

Judge  Lount  has  handed  out  his  judgment  on  the 
motion  of  the  Kingston  Light,  Heat  and  Power  Com- 
pany, of  Kingston,  Ont.,  against  the  award  of  the 
arbitrators  appointed  by  the  city  and  company.  He 
has  dismissed  the  motion  with  costs,  holding  that  the 
company  is  not,  under  the  agreement,  entitled  to  be 
paid  for  its  franchise — valued  by  the  arbitrators  at 
$So,ooo — nor  that  it  is  entitled  to  the  lo  per  cent, 
statutory  addition  to  the  value  of  the  plant. 

In  July,  i8g6,  the  company  contracted  with  the  city 
to  light  the  streets  for  a  term  of  five  years  running 
from  1st  January,  1897.  Clause  13  of  this  agreement 
gave  an  option  to  the  city  to  purchase  the  "  works, 
plant,  appliances  and  property"  of  the  company  at  the 
end  of  the  five  years  at  a  price  to  be  fixed  by  arbitration. 
Clause  15  of  the  agreement  provided  that  in  the  event 
of  the  "  works,  plant  and  property"  of  the  company 
being  purchased  by  the  city,  the  company  should  cease 
to  exist  as  a  corporation  and  should  surrender  and  set 
over  to  the  city  "  all  the  rights,  franchises,  privileges 
and  immunities." 

The  City  Council  decided    to    exercise    the   option  to 


purchase  the  company's  property  and  plant  and  gave 
the  necessary  notice.  The  arbitrators  appointed  were 
Judge  McDougall,  of  Toronto,  for  the  city.  Judge 
Price  for  the  company.  Judge  McTavish,  of  Ottawa, 
being  the  third  appointed  by  the  first  too.  All  three 
arbitrators  agreed  in  valuing  the  plant  and  property — 
that  is  the  tangible  assets — of  the  company  at 
$170,373.  \\\  three  arbitrators  agreed  in  valuing  the 
franchise  of  the  company  at  $80,000.  At  this  point, 
however,  a  difference  of  opinion  arose  as  to  the  proper 
interpretation  of  the  agreement.  Judge  McDougall 
and  Judge  McTavish  held  that  the  city  never  con- 
tracted to  purchase  the  company's  franchise  at  a  price 
to  be  fixed  by  arbitration  ;  but  that  when  the  city 
acquired  the  company's  works  and  tangible  property 
under  clause  13  of  the  agreement,  the  company  should 
under  clause  15  cease  to  do  business  and  should  sur- 
render its  franchise  to  the  city.  On  the  other  hand. 
Judge  Price  was  of  opinion  that  the  city  had  contracted 
to  buy  the  franchise  at  a  price  and  should  pay  the 
$80,000  at  which  the  franchise  was  valued.  Judge 
Price  was  also  of  opinion  that  the  city  should  pay  the 
company  the  present  value  of  10  per  cent,  on  the 
$170,373  as  is  provided  by  statute  in  the  case  of  com- 
pulsory expropriation  of  gas  and  electric  plants. 

In  the  result  the  award  meant  that  the  city  should 
pay  $170,373  for  the  company's  plant  and  property 
and  nothing  for  the  franchise.  The  company  moved 
against  this  award  and  sought  to  have  it  amended  by 
adding  lo  the  $170,373  the  sum  of  $80,000  for 
franchise  and  also  the  present  value  of  ten  per  cent,  on 
the  $170,373.  This  motion  is  by  the  judgment  just 
delivered  dismissed  with  costs,  the  city  thus  succeed- 
ing on  all  points. 


MOONLIGHT  SCHEDULE  FOR  MAY. 


Day  of 
Month. 

Light. 

Extinguish. 

No.  of. 
Hours 

H.M. 

H.M. 

H.M. 

1 

P.M.        7.30 

P.M.      3.10 

7.40 

2  .  .  .  . 

"       7-30 

"         340 

8.10 

3.... 

"       7-3° 

"       4- '3 

8-45 

4.... 

"       7-30 

"       4- '5 

8-45 

5.... 

"       7-3° 

"       4-i.S 

8.45 

6.... 

"       7-30 

II       4.15 

S.45 

7.... 

"       7-3'-' 

"       4- 1 5 

8.45 

8 

"       7-30 

"       4-15 

S.45 

9 

"       7- 30 

II       4.00 

8.30 

ro. . . . 

"        7-30 

II       4.00 

8.30 

II.... 

"        7-30 

II       4.00 

8.30 

12. . . . 

'      'O.15 

//       4.00 

5-45 

13.... 

n        11.00 

//       4.00 

5.00 

14 

.,        11.30 

II       4.00 

4-30 

16.... 

V         0.00 

II       4.00 

4.00 

17    ... 

0.30 

II       4.00 

3-3° 

18.... 

II          1. 00 

"       3-45 

2-45 

19... 

1.30 

"       3-45 

-■'.S 

20 ... . 

No  LikIu. 

No  Light. 

21 ... . 

" 

" 

22. . . . 

" 

II 

23   ■■■ 

A.M.      8.00 

A.M.    10.00 

2.00 

24.... 

„          S.OO 

//       10.40 

2.40 

25.... 

,,        S.oo 

II       11.20 

3- 20 

26.... 

n         8.00 

II         0.00 

4.00 

27.... 

„          8.00 

0.30 

4-3° 

28.... 

800 

"       '-'5 

5-'.S 

29.... 

II          8.0Q 

1.4s 

S-4.S 

30.... 

„     8.00 

„       2.15 

6.15 

31.... 

"     8.00 

"      2.45 

6-45 

Total 162.05 


The  Port  Dover-Herlin  Electric  Railway  Company  lias  changed 
its  name  to  the  Grand  \"allev  Traction  Railway  Company. 

Mr.  R.  1.  Wilson,  manager  of  C.  P.  R.  Telegraphs  at 
Kingston,  Ont.,  for  the  past  fifteen  years,  has  been  appointed 
superintendcMit  of  the  Osliawa  Electric  Railway. 
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The  Electrical  Review,  of  New  York, 
'^°Tie"ri"ught.*°''has    collected    from    electric    lighting 

companies  some  valuable  statistics 
regarding  the  cost  of  fuel,  the  rates  charged  for  electric 
current,  and  the  basis  of  charge.  The  highest  price 
paid  for  coal  is  $6  per  ton,  and  the  lowest  price  $i  per 
ton,  the  latter  representing  slack  coal  and  the  former 
"run  of  mine."  The  average  price  is  $2.96  per  ton 
delivered  at  the  plants.  It  would  seem  from  the  figures 
that  the  price  of  fuel  is  in  many  instances  but  a  minor 
factor  in  determining  the  cost  of  electric  current,  inas- 
much as  in  the  Middle  States,  where  the  average  cost 
of  coal  is  $2.29  per  ton,  the  base  charge  for  power  is 
I  2  cents  per  kilowatt-hour,  while  in  the  Western  States, 
where  coal  costs  an  average  of  $3. 68  per  ton,  the  average 
charge  is  only  7.5  cents  per  kilowatt-hour.  If  the 
figures  are  to  be  taken  as  correct,  there  are  other  ele- 
ments than  the  cost  of  fuel  which  are  of  more  importance 
in  determining  the  charge  to  be  made  for  current.  The 
highest  base  rate  of  charge  made  anywhere  is  20  cents 
per  kilowatt-hour,  this  rate  being  confined  to  a  few 
stations  in  the  Eastern  States.  The  average  base 
charge,  taking  the  entire  country  into  consideration,  is 
12.3  cents- per  kilowatt-hour,  while  the  average  mini- 
mum charge  to  large  consumers  is  5.1  cents.  The 
method  of  charging  for  current  is  now  confined  very 
largely  to  the  meter  system.  The  statistics  show  that 
87  per  cent  of  the  supply  stations  use  the  meter  basis 
exclusively,  while  only  g  per  cent,  adhere  to  the  old 
contrast  basis,  and  4  per  cent,  use  both  the  contract 
and  meter  basis. 


The  Shawinigan  Water  Power  Com- 

Electric  Power  in  1  «;    ■    11  j     .u    . 

Montreal  pany    have    oiticially    announced    that 

they  will  be  prepared  to  deliver  electric 
power  in  Montreal  in  September  of  this  j'ear.  The 
contract  for  the  transmission  •line  has  been  awarded, 
and  we  are  told  is  to  be  carried  to  a  speedy 
completion.  The  company  are  certainly  exhibiting 
much  confidence  in  the  prospective  demand  for  electric 
power  in  Montreal,  where  at  this  present  time  there 
does  not  appear  to  be  a  very  promising  opening  for 
another  company.  It  is  hoped  that  they  may  not  be 
doomed  to  disappointment.  To  say  the  least,  the 
directors  of  the  company  are  enterprising,  as  in  the  face 
of  the  defeat  by  the  Quebec  Legislature  of  a  bill  which 
was  intended  to  give  the  company  the  necessary  rights 
for  the  distribution  of  power  in  Montreal,  it  is  proposed  to 
proceed  with  the  enterprise.  It  may  be  that  their  plans 
are  being  concealed,  hut  unless  privileges  can  be  secured 
from  some  of  the  existing  companies,  it  is  difficult  to 
see  how  they  will  be  able  to  operate  in  Montreal.  The 
antipathy  which  exists  against  the  placing  of  more 
poles  and  wires  in  the  streets,  is  believed  to  be  too 
strong  to  admit  of  the  privilege  being  granted  to  the 
Shawinigan  Company.  Possibly  they  are  relying  on 
underground  construction  as  a  final  resort,  but  in  such 
case  the  territorv  in  which  they  could  operate  would  be 
extremeh  limited.  While  there  are  doubtless  some 
advantages  in  placing  wires  underground,  such  work 
must  be  considered  as  a  business  proposition.  It  is 
only  in  thickly  populated  districts  that  underground 
construction  can  be  resorted  to  with  profit.  To 
construct  one  hundred  feet  of  underground  conduit  for 
two  and  three-phase  circuits  costs,  it  is  estimated,  in 
the   neighborhood   of  one   thousand  dollars.      To  cover 
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this  cost  alone,  therefore,  a  considerable  sum  must  be 
realized  from  the  sale  of  current  to  customers  situated 
within  that  space.  This  sum  is  greater  than  can  be 
obtained  in  outlying^  districts  or  in  any  district  where 
there  are  not  larg^e  users  of  current.  True  the  cost  of 
maintenance  of  underground  conduits  permits  of  a 
saving  as  compared  with  overhead  work.  Another 
point  in  connection  with  underground  conduits  is  that 
the  expediency  of  placing  high  and  low  potential  wires 
in  the  same  conduit  has  not  yet  been  satisfactorily 
settled. 


Three  papers  on  "Electric  Shocks" 
Blectiic  Shocks.  were  read  at  a  recent  meeting  of  the 
British  Institution  of  Electrical  En- 
gineers. The  papers  and  the  discussion  which  fol- 
lowed, show  that  very  different  views  are  held  as  to 
the  amount  of  current  that  will  cause  death,  and  that 
it  depends  very  largely  upon  conditions.  It  was  gener- 
ally admitted  that  pressures  below  600  volts  are  not  like- 
to  produce  fatal  results,  while  above  1000  volts  the 
danger  increases  rapidly.  Upon  the  resistance  of  a 
person  depends  to  a  large  extent  the  result.  If  a  per- 
son is  in  feeble  health,  death  might  be  caused  by  a 
p  ressure  of  500  volts.  One  speaker  placed  the  resis- 
tance of  a  person  at  60,000  ohms,  but  this  was  general- 
ly believed  to  be  tco  high.  The  most  valuable  experi- 
ments regarding  electric  shocks  were  claimed  to  be 
those  o(  Dr.  Bleile,  whose  results  were  deduced  from 
about  one  hundred  and  seventy  experiments  on  dogs. 
With  high  alternating  currents,  arrest  of  respiration 
was  the  first  thing  required, and  in  these  cases  artificial 
respiration  was  successful.  With  low  tension  currents 
— 120  volts  and  less — there  was  no  effect  on  the  re- 
spiratory organs,  and  the  heart  was  thrown  into  a  con- 
dition of  contraction  from  which  it  did  not  recover, and 
artificial  respiration  was  fruitless.  It  was  found,  how- 
ever, that  if  within  a  given  time, while  the  heart  was  in 
this  state  of  contraction,  a  high  tension  current  was 
passed  through  it,  the  heart  would  begin  to  heat,  re- 
spiration would  cease, but  would  be  restored  artificially. 
At  the  close  of  the  meeting  a  number  of  persons  pre- 
sented themselves  for  tests,  and  it  seemed  to  be  agreed 
that  what  was  required  was  some  way  of  stimulating 
the  heart  of  a  person  in  suspended  animation  through 
electric  shock. 


with  the  switch-board,  fuses  are  placed  between  the 
generators  and  the  bus-bars,  the  advantage  of  which  is 
in  preventing  the  switch-board  from  being  destroyed  in 
case  of  short  circuits.  Metal  poles  are  used  for  the 
transmission  line.  A  storage  battery  with  a  reversible 
rotary  converter  is  a  feature  of  the  main  sub-station. 
In  the  distribution  of  the  current  for  lighting  and  pow- 
er in  the  city  of  Mexico,  a  primary  voltage  of  2,600  is 
used,  and  part  of  the  primary  distribution  is  under- 
ground. The  secondary  distribution  is  a  two -phase 
system  worked  at  240  volts  for  motors  and  with  a  fifth 
wire  converting  the  lighting  system  into  an  ordinary  al- 
ternating current  three-wire  system  at  120  volts  on  a 
side. 


The    skill    with     which  the   engineer 
Design  of  Electric  ..rv-      ,,•  .  , 

Plants.  overcomes      difficulties,      incident    to 

physical  conditions  is  illustrated  in 
the  design  of  a  transmission  plant  in  Mexico,  a  de- 
scription of  which  appears  in  a  recent  issue  of  the 
Electrical  World.  The  available  falls,  five  in  number, 
were  scattered  over  a  considerable  area  and  were 
located  on  two  streams.  The  difficulty  of  constructing 
canals  or  flumes  to  bring  the  water  to  one  central  point 
of  development  rendered  it  advisable  to  build  a  small 
power  house  at  each  fall.  This,  of  course,  increased 
the  attendance  required  as  compared  with  a  single 
large  power  house,  and  the  cost  of  construction  was 
also  greater.  While  wooden  flumes  over  ravines  are 
used  in  this  country,  masonry  aqueducts  were  in  this 
case  adopted.  The  generating  units  were  of  225  kilo- 
wats,  the  periodicity  50  cycles,  and  the  voltage  22,000. 
When  required  the  whole  system  is  worked  in  multiple 
with  the  utmost  freedom,  the  entire  nineteen  gener- 
ators being  sometimes  thrown  together.     In  connection 


A  gentleman  who  recently  spent  some 
Some  Lessons  irom    ..  •■•*.*  r*         j         r^         ,        . 

Hew  South  Wales,    time  in  visiting  Canada  after    having 

lived  many  years  in  New  South  Wales, 

had  some  interesting  things  to  say  about  that  country. 

He  describes  it  as  a  country  of  vast  natural  wealth.    As 

evidence  of  its  development  he  points  to  the  fact  that, 

although  the  population    is    only    800,000,    the    export 


The  Late  Wu.i.iam   Hamilton,    of  I'eterlioroiT^li,  Oni. 

trade  amounts  to  ;£^3,ooo,ooo  annually.  He  states 
that  New  South  Wales  appears  to  be  the  Mecca  to- 
wards which  political  theorists  and  economists  tend, 
and  in  consequence  socialistic  ideas  prevail  to  a  much 
larger  degree  than  in  Canada.  For  example,  all  rail- 
ways, telegraph  lines,  and  public  works  of  every  kind 
are  managed  directly  by  the  government.  Asked  re- 
garding the  result  of  these  conditions,  his  reply 
was  that  under  the  prevailing  system  the  cost  of  public 
works  is  very  much  greater  than  would  be  the  case 
under  our  system  of  constructing  such  works  by  con- 
tract. Another  deplorable  result  is  that  a  system  of 
bribery  and  corruption  universally  prevails,  and  the 
standard  of  public  moraliiy  has  become  impaired.  Some 
years  ago  the  government  of  New  South  Wales 
borrowed  a  large  sum  of  money  for  the  purpose  of  con- 
structing a  railway  from  one  end  of  the  country  to  the 
other,  a  distance  of  about  1,000  miles.  This  money, 
however,  has  never  been  used  for  the  object  for  which 
it  was  borrowed,  but  has  been  diverted  and  frittered 
away  on  a  great  number  of  minor  objects.  Much  of  it 
no  doubt  has  found  its  way  into  the  pockets  of  the  poli- 
ticians. There  is  here  food  for  reflection  for  the  press 
of  this  country  and  those  who  are  clamouring  for  the 
control  by  the  government  and  the  municipalities  of  all 
kinds  of  business  enterprises. 
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i    QUESTIONS  AND  ANSWERS 

"Subscriber,"  Windsor,  writes  :  I  am  seiidiiiij  you 
a  number  of  cards  which  I  took  from  our  Wheelock 
engine  under  different  conditions.  Vou  will  notice  a 
little  kink  shortly  after  the  cut-off,  which  I  would  like 
to  know  the  real  cause  of.  You  will  notice  one  card 
without  it.  I  took  over  20  diagrams  in  half  a  day  and 
they  all  show  the  kink  except  one.  Let  me  know 
what  you   think  of  the  cards  in   general. 

Ans. — You  have  not  given  sufficient  data  to  enable 
us  to  give  an  intelligent  answer,  but  we  believe  that 
the  trouble  is  with  your  indicator.  Sometimes  a  kink 
such  as  is  shown  is  caused  by  the  indicator  being  a 
little  stiff  ;  in  other  cases  by  vibration.  On  the  whole 
the  cards  are  very  good. 


"Reader,"  Smith's  Falls  :  Please  answer  the 
following  qnestions  in  the  next  issue  of  the  Electrical 
News.  1  am  operating  a  10x10  high  speed  engine 
running  at  362  r.p.m.  Thp  h.p.  of  this  engine  as 
given  by  the  makers  at  300,  325  and  350  r.p.m.,  steam 
pressure  80  lbs,  is  48,  52  and  56  h.p.  respectively.  In 
calculating  the  h.p.  I  make  it  116.80 — where  am  I 
wrong?  I  find  the  area  of  the  piston  to  be  78.54 
sq.  in.,  travel  of  piston  for  each  rev.  20  in  x  362  r.p.m. 
-f- 12  =  603  X  78.54  =  47359^-33,000=1.43  h.  p.  the 
value  of  itt>  steam.  What  is  meant  by  M.E.P.,  I.H. 
P.  and  initial  steam  pressure  ?  In  changing  from 
1,000  to  2,000  volts  primary,  and  where  the  primary  of 
the  present  transformers  are  only  wound  for  1,000  V, 
would  it  only  be  necessary  in  order  to  make  them  work 
on  2,000  V.  to  double  them  up  on  the  poles,  and 
connect  the  primaries  in  series  ;  the  secondaries  are 
wound   for  both  52  and  104  V. 

A.\s. — Your  error  lies  in  the  point  that  you  used 
80  lbs.  the  initial  pressure,  as  the  continuous  pressure 
existing  all  the  time  in  the  cylinder,  whereas  you 
should  use  the  average,  or  mean  effective  pressure,  as 
it  is  usually  termed.  For  80  lbs.  initial  pressure,  non- 
condensing,  and  cutting  off  about  1-5  stroke,  this 
average  will  be  about  35  lbs.,  somewhat  less  than  half 
that  supplied  by  the  boiler.  M.E.  P.  is  the  abbrevia- 
tion of  "Mean  Effective  Pressure,  by  which  is  meant 
the  average  or  mean  of  the  varying  pressure  in  the 
cylinder  during  a  stroke.  At  the  start  and  up  to  the 
point  of  cut-off  the  full  boiler  pressure  exists,  from 
there  onward  it  gradually  decreases  with  the  expan- 
sion until  it  reaches  zero  with  the  opening  of  the 
exhaust.  The  M.E. P.  is  the  average  of  all  these 
varying  quantities  which  is  effective  for  work  on  the 
piston  during  the  whole  stroke.  I. H.P.  is  the  abbre-. 
viation  of  "Indicated  Horse  Power"  used  to  designate 
the  horse  power  developed  in  the  cylinder  of  an  engine, 
as  distinguished  from  the  usual  rating  of  horse  power, 
which  in  most  cases  is  taken  to  mean  the  output  of  the 
engine,  after  deducting  the  losses  in  itself,  available 
for  useful  work.  The  initial  steam  pressure  is  the 
pressure  of  the  steam  at  any  instant  up  to  the  point  of 
cut-off,  as  distinguished  from  the  M.E. P.  or  the  pres- 
sure at  any  given  instant  after  the  steam  valve  has 
closed.  It  is  the  same  as  the  boiler  pressure  minus 
the  losses  in  the  piping.  You  can  connect  your  trans- 
formers as  you  describe  if  care  be  taken  to  put  their 
secondaries  in  parallel  by  means  of  leads  of  fairly  large 


cross-section,  no  load  being  taken  off  them  between  the 
point  where  they  join  and  either  of  the  transformers. 
It  is  advisable  to  pair  only  those  of  the  same  make 
and  the  same  size,  and  they  should  preferably  be 
mounted  on  the  same  pole  ;  if  further  apart  it  is  a 
question  if  it  would  not  pay  you  better  to  buy  new 
transformers  than  to  erect  the  various  wires  necessary. 
The  proposition  is  not  at  all  a  simple  one,  and  should 
be  carefully  considered  before  work  is  started. 


"Student"  asks  :  ist.  Is  there  any  loss  of  current  or 
electrical  force  in  the  mechanism  of  an  open  arc  direct 
current  series  lamp,  taking  9.6  amperes  at  45  to  50 
volts,  and  if  so,  how  many  watts  are  lost  ?  If  loss 
takes  place  it  would  seem  that  the  last  lamp  in  a  series 
on  a  line  would  have  much  less  force  acting  on  it  than 
the  first  lamps  receiving  the  current  from  the  station 
dynamo,  a  loss  of  force  proportionate  to  the  number 
of  lamps  on  the  circuit.  2nd.  Where  is  the  proper 
point  to  measure  the  voltage  supplying  an  open  arc 
direct  current  series  lamp,  is  it  where  the  current 
enters  or  is  attached  to  the  lamp,  or  is  it  in  the  arc  it- 
self? Is  it  possible  to  measure  the  voltage  in  the  arc, 
and  if  so,  how  is  it  so  measured.  3rd.  Is  there  such  a 
term  as  a  true  watt  used  in  electrical  parlance,  and  if 
so,  what  is  the  difference  between  a  true  watt  and  a 
plain  ordinary  watt. 

-A.vs.^ist.  Strictly  speaking,  the  only  "loss"  in  a 
lamp  such  as  you  describe  is  the  voltage  drop  due  to  the 
resistances  of  the  various  parts  of  the  lamp  through 
which  the  current  has  to  pass.  The  lamp  consumes 
9.6x50  or  480  watts  ;  part  of  this,  90  to  95  per  cent,  is 
used  to  produce  useful  light,  which  is  the  result  sought, 
and  therefore  is  not  a  loss  ;  the  balance  consumed  b)' 
the  resistance,  and  manifesting  itself  in  the  shape  of 
heat,  which  is  not  of  any  use,  is  a  loss.  The  energy 
consumption  of  all  the  lamps  in  a  circuit,  presuming 
that  theit  adjustments  are  similar,  is  the  same  for  each 
one,  though,  as  each  lamp  takes  say  50  volts  to  operate 
it,  there  will  be  a  steadily  decreasing  pressure  all  along 
the  line  until  between  the  last  lamp  and  the  negative 
terminal  of  the  dynamo  there  will  be  only  50  volts, 
while  between  the  first  lamp  and  the  same  terminal 
there  will  be,  on  a  50  lighter,  2,500  volts, at  the  second 
lamp  2,450,  at  the  third  2,400,  and  so  on.  2nd.  It  de- 
pends what  you  are  measuring  for,  if  30U  want  to  get 
the  voltage  of  the  complete  lamp  you  would  connect 
your  meter  across  the  lamp  terminals,  but  if  you  desire 
to  get  the  voltage  of  the  arc  only,  the  meter  should  be 
connected  to  the  carbons  or  the  carbon  holders.  3rd. 
The  term  true  watts  is  sometimes  used,  in  alternating 
correct  work,  to  distinguish  that  part  of  the  current  in 
a  circuit  which  is  in  phase  with  the  voltage  from  that 
part  which  is  out  of  phase.  To  illustrate,  a  single 
phase  machine  may  be  carrying  a  load  of  100  amperes 
at  1,200  volts,  which  gives  an  apparent  kilowatt  output, 
or  as  it  is  more  often  called,  kilo  volt  amperage,  (writ- 
ten for  short  kva),  of  120.  Now,  if  the  power  factor 
is  80%,  the  real  kilo  watts  are  80%  of  120,  or  96,  which 
is  then  said  to  be  the  true  watts.  The  term  is  not 
found  very  often,  the  abbreviations  kva  and  kw  being 
now  in  general  use  to  indicate,  the  first  the  apparent  or 
volt  amperes  of  the  circuit,  the  second  the  true  or 
actual  watts.  It  of  course  follows  that  if  the  power 
factor  is  100%  or  unity,  the  two  are  the  same. 


DOMINION  GOVERNMENT  ELECTRICAL 
STANDARDS. 

On  the  following  pages  will  be  found  illustrations  of 
the  principal  apparatus  procured  by  the  Inland  Revenue 
Department  at  Ottawa  as  standards  of  electrical  meas- 
ure. These  instruments  have  been  selected  by  Mr.  O. 
Higman,  chief  electrical  engineer,  and  are  m  compliance 
with  the  requirements  of  the  Electrical  Units  .Act 
passed  in  1894.  A  description  of  the  different  ap- 
paratus was  given  by  Mr.  Higman  in  a  paper  read  be- 
fore the  Canadian  Electrical  Association  in  June,  1901, 
and  published  in  the  Electrical  News  for  July  of  that 
year,  to  which  the  reader  is  referred. 
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The  Standard  Ohm. 


Standard  Resistances — Multiples. 
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Wheatstone  Bridge. 


Kelvin  Standard  Centi-Ampere  Balance. 


Kelvin  Standard  Ampere  Balance. 
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Standard  High-Grade  D'Arsolval  Galvanometers. 
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Kelvin  Standard  Composite  Balance. 


Kevlin  Standard  Electro  Static,  Multicellular  Voltmeters. 

DOMINION  GOVERNMENT  ELECTRICAL  STANDARDS 


SCRANTON  ENGINEERS'  CLUB  ELECT  OFFICERS. 
At  the  annual  meeting,  on  January  23rd,  1902,  of  the  En- 
gineers' CKib,  Scranton,  Pa.,  the  following  officers  for  the  en- 
suing year  were  elected  :  President,  H.  H.  Stoek  ;  vice-presi- 
denl,  B.  E.  La  Rue,  professor  of  civil  engineering  in  the  Inter- 
national Correspondence  Schools;  Secretary,  .\.E.  Lister;  Treas- 
urer, F.  J.  Plait  ;  Corresponding  Secretary,  A.  B.  Dunning  ;  Li- 
brarian, H.  M.  Lane,  Professor  of  Mechanical  Engineering  in  the 
International  Correspondence  Scoools;  Directors,  W.M.  Marple, 
C.  C.  Rose,and  H.W.  Rowley.  President  Stoek  is  the  able  editor 
of  "  Mines  and  Minerals,"  the  well  known  mining  publication  is- 
sued by  the  Internaiional  Textbook  Company,  Scranton,  Pa., 
proprietors  of  the  Inlei  national  Correspondence  Schools. 


SPARKS. 

We  are  advised  that  the  business  of  the  Pittsburgh  Trans- 
former Company  has  reached  such  a  volume  during  the  past 
year,  that  the  company   has   about    completed   arrangements    to 


carry  stocks  of  its  Type  K  transformers  in  sevcr.il  of  ihe 
principle  cities  of  Canada.  In  the  LIniled  States  the  company 
carries  stocks  in  Philadelphia,  Pittsl>urgh,  Chicago,  and  San 
Francisco,  from  which  prompt  deliveries  are  made.  The  trade 
grows  more  and  more  impatient  of  delay  in  filling  transformer 
orders,  and  the  policy  of  the  Pittsburgh  Transformer  Company 
directed  towards  making  all  shipments  from  slock  on  receipt  of 
order  has  been  highly  appreciated  by  central  station  people. 

The  Washtenaw  Electric  Company,  of  Ypsilanii,  Mich.,  using 
Pittsburgh  transformers,  recently  reported  an  unusual  case  of 
overload  carried  by  this  make.  Two  ten  kilo-watt  transformers 
were  carrying  between  them  a  store  and  opera-house  load 
which  on  Saturday  nights  was  very  heavy.  The  fuse  on  one  of 
the  10  kilo-watt  transformers  blew  for  some  reason,  and  the 
remaining  10  kilo-watt  transformer  carried  the  combined  load 
of  both,  from  Saturday  night  until  Wednesday  night  without 
burn-out.  The  oil  transformer,  of  which  the  Pittsburgh  Type  K 
is  a  good  example,  possesses  unusual  ability  to  take  care  of 
overloads  such  as  the  above  case,  which  is  one  of  the  reasons 
why  oil  has  taken  such  a  strong  hold  in  transformer  work. 
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GORRBSPONDENGE 


INSPECTION  OF  INTERIOR  WIRING. 

Montreal,  March  28th,  1902. 
Editor  Canadian  Electrical  News  : 

Dear  Sir  : — Aj  an  old  subscriber,  and  as  an  electrician  who 
has  boen  many  years  connected  with  the  "craft,"  the  letter 
signed  "Inspector"  is  full  of  interest.  In  the  main  his  remarks 
are  strictly  in  order,  but  he  has  tc  my  mind  not  hit  out  from  the 
shoulder  sufficiently  at  those  most  in  fault,  viz.,  the  Canadian 
Board  of  Fire  Underwriters  themselves.  I  take  it  that  "Inspec- 
tor" is  a  Montrealer,  and  that  his  remarks  (as  do  mine)  pertain 
to  Montreal  in  particular.  The  Underwriters  admit  themselves 
in  a  late  report,  that  nine-tenths  of  the  fires  caused  have  been  by 
high  tension,"  viz  : — Ayer's  Cold  Storage,  T.  Paton,  Guardian 
Building,  etc.  Now,  as  their  regulations  cover  outside  wiring 
as  well  as  interior,  why  do  they  not  make  some  attempt  to  con- 
trol it,  as  they  do  the  interior  ?  It  is  a  well  known  fact  that  no 
matter  how  good  an  installation  may  be  made  for  1 10  volts,  that 
not  one  in  a  thousand  will  not  immediately  be  put  "hors  de 
combat"  with  2,000  volts.  No,  instead  of  this  they  not  long  ago 
stamp  their  inspection  reports  that  further  inspection  of  the 
piemises  can  be  had  from  "the  lighting  company";  in  fact  allow- 
ing law  breakers  to  be  law  makers  and  placing  a  reputable  con- 
tractor at  the  diction  of  possibly  a  discharged  employee  who 
may  have  been  taken  up  later  by  a  lighting  com- 
pany as  one  of  their  inspectors.  I  do  not  say  that 
such  inspectors  have  shown  any  animus,  but  the 
loop-hole  is  open.  Again,  although  as  before  mentioned  an 
attempt  (not  very  great)  is  made  by  underwriters  at  inspection 
of  interior  wiring  for  public  and  business  buildings,  yet  no 
att^-mpt  whatever  is  made  at  same  in  private  residences,  al- 
though one  of  same  might  be  right  alongside  of  just  such  a 
public  building,  and  by  bad  wiring  cause  a  fire  which  might  en- 
tail the  loss  of  the  public  building  in  itself  wired  according  to  rule. 

I  venture  to  assert  that  there  is  not  one  secondary  connection 
from  transformer  to  building  in  the  city  of  Montreal  that  comes 
strictly  under  the  regulations.  Further,  sufficient  discrimination 
is  not  used  in  feeding  one  or  more  residences  from  the  same 
transformer.  Often  a  residence  lately  wired  is  connected  to  the 
same  main  as  one  wired  half  a  dozen  years  ago,  thus  bringing 
the  good  installation  down  to  "par"  with  the  bad.  Underground 
wires,  "high  tension,"  would  certainly  cure  some  (not  all)  of  the 
evils  existing,  but  in  all  fairness  to  the  lighting  companies  and  to 
the  customer  who  in  the  end  pays  the  bill,  no  command  for  doing 
this  immediately  should  be  promulgated,  but  a  convenient  future 
date  set  at  which  time  such  conditions  would  be  "un  fait 
accompli." 

By  no  means  be  it  supposed  that  I  believs  interior  wiring  is  all 
right.  As  90  per  cent,  of  the  public  accept  the  cheapest  offer 
and  as  "Inspector"  in  his  letter  intimates,  there  are  "tramp" 
wiremen  irresponsible  enough  to  accommodate  that  class.  In- 
terior wiring  should  be  fully  and  compulsorily  inspected,  but  as 
it  is  often  and  often  made  dangerous  by  outside  conditions,  the 
two  should  be  inspected  conjointly,  riow  ? — by  the  under- 
writers having  nothing  to  do  with  inspections  further  than  paying 
one-half  the  salary  of  a  competent  and  energetic  inspector,  the 
other  half  being  paid  by  the  city.  This  would  prevent  individual 
insurance  companies  over-riding  underwriters,  etc.,  as  com- 
plained of  by  "Inspector."  A  last  word  regarding  the  "Press," 
whose  scare  headings  "Inspector"  also  mentions  :  They  may 
not  be  aware  that  their  action  has  already  begun  to  make  some 
people  quite  nervous,  and  yet  some  of  those  very  newspaper 
offices  are  subject  to  similar  accidental  conditions  with  their  own 
wiring.  They  might  also  have  the  decency  to  use  an  equally 
heavy  type  for  their  disclaimer,  as  for  instance,  Lariviere's  fire 
was  heralded  as  electric  in  bold  type,  but  when  afterwards 
found  to  have  been  caused  by  a  forge  it  was  only  deemed  worthy 
of  mention  as  unobtrusively  as  possible. 

I  do  not  wish  to  trespass  further  on  your  valuable  space,  but 
am  quite  willing  to  saj'  "more  anon"  if  necessary,  as  for  in- 
stance on  the  cost  of  our  present  official  inspections,  the  folly  of 
asking  certain  risks  to  pay  25  cents  per  hundied  extra,  or  get 
re-inspection  every  three  months,  etc. 

Yours  truly, 

"JiSTicE  FOR  All." 

Tenders  are  being  taken  by  the  Council  of  Cornwall,  Ont.,  for 
lighting  the  town  by  arc  and  incandescant  lights  for  periods  of 
five  and  ten  years. 


Branch  office  of  the  Canadian  Electrical  News, 
Imperial  Building, 

Montreal,    April  2nd,   1902. 

Mr.  George  Thompson,  electrician,  formerly  of  Belleville,  Ont., 
has  joined  the  ranks  of  the  Lachine  hydraulic  forces.  Those 
who  know  George  have  found  him  "  all  right,"  and  wish 
for  him  every  success  in  his  new  sphere. 

A  visit  to  the  R.  E.  T.  Pringle  Company's  new  ware-rooms 
presided  over  by  Mr.  Rough,  the  vice-president  of  the  new  com- 
pany, would  lead  one  to  infer  that  they  intend  to  do  "the"  trade 
of  Canada,  and  Mr.  Rough  looks  as  if  he  meant  it   too. 

Contractors  report  that  after  a  slack  month  or  two  enquiries 
are  nov\'  coming  in  rapidly  and  work  is  picking  right  up.  Pros- 
pects for  a  lively  spring  are  good. 

The  Canadian  General  Electric  Company  have  sold  a  pair  of 
220  volt  D.  C.  generators  to  Messrs.  H.  Lamontague  &  Com- 
pany for  a  light  and  power  plant  in  the  new  factory,  formerly  the 
Balmoral  hotel  building.  Construction  is  being  done  by  the 
Montreal  Electric  Company. 

We  hear  that  Messrs.  F'red  Thomson  &  Company  have  secured 
orders  from  the  Marconi  Wireless  Telegraph  Company  for  the 
manufacture  of  some  step-up  transformers  of  a  unique  type  for 
use  in  the  C.  B.  transmitting  station. 

The  electric  installation  at  Shawinigan  Falls  for  the  new 
Belgo-Canadian  Pulp  Company  was  perfoimed  by  the  Montreal 
Electric  Company,  the  specifications  being  by  A.  C.  Rice,  M.  E., 
of  Worcester,  Mass. 

The  Electrical  Workeis  Union  claim  to  be  increasing  their 
membership  steadily,  and  contemplate  providing  a  course  of  in- 
structive lectures  in  the  course  of  a  month  or  so  which  should 
benefit  wiremen  in  general.  They  are  also  attempting  to  secur 
legislation  to  the  effect  that  none  but  those  having  the  necessar 
experience  will  be  allowed  to  install  electric  light  and  power  wir- 
ing— a  consummation  devoutly  to  be  desired  ! 

A  Montreal  street  railway  car  ran  away  on  Guy  street  the 
other  day  through  a  brake  bolt  giving  way.  The  trolley  came 
off,  and  the  car  sped  straight  across  the  G.  T.  R.  tracks. 
Luckily,  no  train  was  coming,  and  no  particular  danger  to  pro- 
perty or  life  ensued.  On  a  former  occasion  furthur  up  the  same 
street  a  similar,  though  not  altogether  as  fortunate  an  accident 
occurred  about  a  year  ago,  and  a  Toronto  correspondent  wanted 
to  know  why  motorman  did  not  reverse  connections  and  check 
speed  of  car  by  dynamo  action.  .A  little  further  enlightenment 
on  this  subject  in  the  pages  of  the  News  might  prove  of  benefit, 
especially  when  it  appears  about  one  of  the  easiest  things  to  do. 
Are  our  cars  not  equipped  with  that  style  of  controller,  or  are 
motormen  not  advised  of  that  point  ? 

Mr.  David  A.  Starr,  formerly  general  sales  agent  of  the  Royal 
Electric  Company  and  late  as  a  consulting  electrical  engineer  on 
his  own  account,  leaves  Canada  shortly  to  take  a  prominent 
position  with  the  British  Westinghouse  Co.  Mr.  Starr's  place  of 
residence  will  probably  be  London.  There  are  many  friends, 
both  business  and  private,  who  will  be  sorry  that  our  genia] 
friend  is  going  away  from  our  midst,  but  who  at  the  same  time 
wish  him  "every  good  luck  ". 

It  is  said  that  a  case  will  be  brought  on  shortly  by  the  .Alliance 
Insurance  Company,  against  the  Royal  Electric  Company,  to  de- 
termine whether  or  not  the  latter  are  liable  for  the  fire  last  year 
at  the  residence  of  Mr.  Thos.  Paton  on  Sherhrooke  street, 
where  high  voltage  entered  on  house  wiring. 


We  have  received  a  copy  of  the  third  edition  of  Bell's 
"Electrical  Power  Transmission."  When  the  second  edition  of 
this  work  was  issued  in  1899  the  longest  transmission  line  in 
commercial  use  was  eighty  miles  and  the  highest  vctltage  forty 
thousand.  To-day  electrical  energy  is  transmitted  success- 
full)'  over  distances  closely  approximating  two  hundred  miles 
and  at  pressures  above  fifty  thousand  volts.  In  the  third  edition 
the  changes  that  have  been  taken  place  in  the  meantime  in  con- 
nection with  electrical  power  transmission  are  clearly  set  forth. 
It  is  stated  that  the  greatest  changes  have  been  in  the  direction 
of  the  more  certain  and  efficient  management  of  very  high  volt- 
ages. A  brief  chapter  on  commercial  electrical  measurements 
has  been  added  to  the  book.  The  publishers  are  the  Electrical 
World  and  Engineer,  New  York. 
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EXPERIMENTS  IN  LONG-DISTANCE   TELEPHONY. 

With  a  view  to  giving  the  pioviiices  the  advantage  of  direct 
telephonic  communication,  experiments  have  been  going  on  in 
the  North  of  England.  According  to  a  statement  in  the  London 
Electrical  Engineer,  during  official  tests  by  the  Post  Office 
authorities  in  Leeds,  it  was  found  possible  to  speak  with 
Boulogne,  a  distance  of  about  300  miles.  It  is  understood  that 
this  is  the  first  occasion  on  which  a  telephone  message  has 
passed  between  any  provincial  town  in  the  Xorth  of  England  and 
the  Continent,  with  the  exception  of  Liverpool,  which  was  also 
recently  the  scene  of  similar  experiments.  In  this  case  it  was 
found  possible  to  carry  on  a  telephonic  communication  with 
Paris,  the  distance  covered  being  about  500  miles.  Further 
south  than  Paris,  however,  the  speaker  could  only  be  heard  in 
Liverpool  under  very  favorable  conditions.  It  is  said  that  one 
result  of  these  experiments  has  been  the  abandonment  of  the 
scheme  to  attempt  telephonic  connections  between  London, 
Turin  and  Milan,  the  opinion  being  that  these  cities  are  too  far 
apart  to  be  embraced  in  a  telephone  circuit.  It  is  to  be  noted, 
however,  that  the  distance  one  can  speak  with  the  telephone 
largely  depends  on  the  wires  through  which  the  message  has  to 
be  transmitted,  and  that  the  non-success  of  the  authorities  to  ob- 
tain a  satisfactory  connection  with  the  telephone  between  Liver- 
pool and  towns  south  of  Paris  only  applies  to  the  particular  cir- 
cuits on  which  the  experiments  were  made.  With  heavier  cop- 
per wires  conversations  have  been  successfully  held  over  much 
longer  distances. 


THE    TELEPHONE. 

It  is  hardly  possible  to  realize  that  only  twenty-five  years  ago 
the  telephone  was  hardly  more  than  the  dream  oi  two  or  three 
imaginative  scientists,  and  that  it  was  not  until  at  least  a  decade 
later  that  this  means  of  communication  began  to  play  an  import- 
ant part  in  the  daily  life  of  a  considerable  fraction  of  the  earth's 
inhabitants.  There  are  still  not  a  few  million  human  beings  who 
have  never  used  or  even  heard  of  a  telephone,  says  Telephony, but 
they  are  the  millions  who  count  for  little  except  in  their  own  some- 
what mistaken  estimations.  For  all  the  really  active  and  effectual 
part  of  humanity  the  telephone  has  come  to  be  something  not  much 
different  from  a  necessity  of  life.  Social  and  commercial  actlivi- 
ties  have  so  adjusted  themselves  to  the  machine  which  gives  in- 
definite extension  to  ear  and  tongue  that  were  the  facility,  not 
long  ago  unthought  of,  to  be  suddenly  withdrawn,  the  most  seri- 
ous embarrassments  would  follow.  The  efficiency  of  every  busi- 
ness man  would  be  so  materially  decreased  that  for  a  while  at 
least  there  would  be  grave  trouble  and  confusion.  Yet  people 
h.tve  alieady  come  to  use  the  telephone  without  a  thought  of 
what  a  marvellous  thing  it  is,  and  we  hear  vastly  more  about  the 
cost  and  imperfections  of  the  service  than  about  the  numberless 
and  inestimable  advantages  derived  from  it. 


TELEPHONE    DECISION. 

Mr.  Justice  Street  delivered  judgment  last  month  in  the  case 
of  the  city  of  Toronto  .igainst  the  Bell  Telephone  Company.  The 
city,  m  effect,  claimed  that  the  company  in  its  local  business  was 
subject  to  provincial  legislation,  and  imder  that  legislation  could 
not  use  the  streets  except  by  consent  of  the  muni'-ipality.  The 
judge  upheld  this  contention,  and  said  the  proper  construction 
of  these  acts  treat  the  Ontario  act  as  conferring  special  rights 
upon  the  defendants  in  regard  to  their  works  in  that  province, and 
at  the  same  time  subjecting  them  to  the  necessity  of  obtaining 
the  consent  of  the  local  municipalities  to  the  use  of  the  streets, 
while  leaving  to  their  act  of  incorporation  its  full  operation  in 
other  provinces.  It  was  declared  that  the  defendants  have  no 
right  to  carry  any  poles  or  any  wires  along  any  streets  of  the 
city  of  Toronto  without  first  obtaining  the  consent  of  the  muni- 
cipal council,  but  inasmuch  as  the  Ontario  act  does  not  make 
their  power  to  carry  wires  across  streets  dependent  upon  the 
previous  consent  of  the  council,  they  may  carry  them  across  the 
streets. 

There  was  in  existence  a  statute  of  the  Ontario  Legislature  re- 
stricting the  powers  of  the  company  in  these  terms  :  "  In  towns 
and  cities  and  in  incorporated  villages  [  the  company  )    shall    not 


erect  any  pole  higher  than  forty  feet  above  the  surface  of  the 
street, nor  carry  any  such  poles  or  wires  along  any  street  without 
the  consent  of  the  municipal  council  having  jurisdiction  over  the 
streets  of  the  said  city,  town  or  incorporated  village." 


SEEING  BY  TELEPHONE. 

A  dispatch  from  Paris  of  December  i8lh,  says  :  Dr.  Sylvestre, 
the  inventor  who  claims  to  have  discovered  how  to  see  by  tele- 
phone, has  just  described  his  remarkable  discovery,  which  he 
declares  was  a  matter  of  chance.  He  said  :  "  There  is  no  rea- 
son why  as  soon  as  telephonic  cables  are  established  between 
Paris  and  New  York,  we  should  not  see  our  friends  there  as 
easily  as  I  see  you.  I  have  alre.ady  seen  the  Marseilles  Tele- 
phone Exchange  from  this  room  by  means  of  my  apparatus,  and 
I  have  chatted  by  telephone  with  M.  Mougeot,  the  French  Post- 
master General,  watched  his  astonishment  and  described  his  ap- 
pearance, his  clothes,  his  office  as  we  talked."  The  dispatch 
continues  :  "  Dr.  Sylvestre  showed  a  small  circular  mirror, with 
a  hole  in  the  centre,  into  which  is  screwed  a  tiny  electric  light  of 
i-ioth  candle  power.  This  is  fixed  to  a  telephone's  microphonic 
plate  by  an  India  rubber  band,  a  pencil-like  instrument  connect- 
ing the  current  with  the  apparatus.  Two  acids  are  allowed  to 
mix,  drop  by  drop,  in  a  torpedo-like  machine,  about  3  inches 
lorg.  This  process  throws  what  Dr.  Sylvestre  terms  a  phos- 
phorescent flame  on  the  lookingglass  connected  with  the  poles, and 
pencil  and  a  sheet  of  any  while,  semi-transparent  tissue,  placed 
before  the  glass,  shows  the  room  in  which  the  other  person  is 
telephoning  no  matter  how  many  miles  away  that  person  may 
be. 


SHORT  CIRCUITS. 

Why  should  the  C.P.R.  telegraphers  demand  more  pay? 
Don't  they  live  on  tick? — Toronto  Star. 

It  is  understood  that  a  company  is  being  formed  to  construct  a 
telephone  line  from  Woodvilie  to  Glenarm,  Ont. 

It  is  stated  that  Signor  Marconi  has  decided  to  locate  his 
wireless  telegraphy  station  at  Table  Head,  Glace  Bay,  N.  S. 

The  business  men  and  fruit  growers  in  tne  vicinity  of  Stoney 
Creek,  Ont.,  intend  forming  a  company  for  the  purpose  of 
constructing  a  local  telephone  system.  Mr.  J.  B.  Davis  is 
secretary  pro  tem. 

The  annual  meeting  of  the  Valley  Telephone  Company  was 
held  at  Middleton,  N.  S.,  on  February  13th,  at  which  the  old 
board  of  directors  was  re-elected.  The  capital  stock  of  the 
company  has  been  increased  to  $100,000. 

The  Dominion  Government  has  taken  tenders  for  the  construc- 
tion of  telegraph  lines  from  St.  Peter's  to  Main  a  Dieu,  and  on 
Scatari  Island,  a  distance  of  90  miles,  also  from  Graberus  to 
North  Sydney,  Cape  Breton,  a  distance  of  35  miles. 

The  Nova  Scotia  Telephone  Company  has  elected  officers  as 
follows:  President,  B.  W.  Chapman  ;  vice-president,  R.  Unlacke; 
secretary-treasurer,    T.   N.    Goudge  ;   directors,    C.    F.    Fraser, 

B.  F.  Pearson,    R.  L.  Rorden,   M.  P.,    Dr.  A.  C.  Cogswell,   and 

C.  F.    Sise.     J.    H.     Wingfield    has     been    appointed    general 
manager  to  succeed  the  late  C.  E.  Harris. 

Mr.  R.  T.  Hamilton,  manager  of  the  Owen  Sound  branch  of 
the  Bell  Telephone  Company,  has  been  promoted  to  the  position 
of  assistant  district  manager,  with  headquarters  at  Guelph.  He 
has  been  succeeded  at  Owen  Sound  by  Mr.  Karl  Wildren,  of 
London,  who  was  presented  before  taking  his  departure  with  a 
gold  watch  by  the  staff  of  the  London  office. 

The  L'nioii  Telegraph  Company  is  seeking  a  charter  from  the 
New  Brunswick  government.  It  is  an  amalgamation  of  the 
telephone  lines  owned  by  Dr.  Ross,  of  Florenceville,  and  Dr. 
Brown,  of  Centreville,  which  cover  about  200  miles  of  wire  and 
about  too  offices.  The  main  branch  line  extends  from  Woodstock 
to  the  county  border  at  River  du  Chute,  but  the  intention  is  to 
extend  it  to  Edmundston. 

The  engineers  and  apprentices  >?{  the  Westing  house  Electric 
&  Manufacturing  Company,  of  Pittsburg,  Penn.,  have  recently 
organized  the  "  Electric  Club,"  for  the  purpose  of  closer  union 
and  co-operation.  Comfortable  and  commodious  quarters  have 
been  secured  for  the  Club  at  735  Penn  Ave.,  Wilkinsburg,  Penn 
These  quarters  include  a  lecture  hall,  reading,  recreation  and 
class  rooms.  The  club  is  supported  by  the  dues  of  the  members, 
supplemented  by  a  subscription  from  the  company'.  The  or- 
ganization starts  out  with  a  membership  of  about  three  huiulred. 
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THE  MANUFACTURE  OF  IRON. 
Mr.  Chas  Fox,  superinlendent  of  the  Hamilton  Sleel  and  Iron 
Company,  read  a  very  interesting  and  Instructive  paper  on  "  The 
Manufacture  of  Iron"  before  tht  Canadian  Association  of 
Stationary  Engineers,  Haniihon,  on  Thursday  evening,  March 
I3lh.  Mr  Robt.  C.  Peltigrew,  past  president,  was  chairman,  and 
the  meeting  was  attended  by  representatives  of  the  Board  of 
Trade,  the  Hamilton  Scientific  Association  and  members  of  the 
Canadian  Club.  Mr.  Charles  Moseley,  executive  president,  paid 
his  official  visit  at  this  meeting. 
Mr.  Fox  spoke  as  follows  : 

"The  term  iron  as  used  in  a  general  sense  includes  all  those 
products  obtained  originally  from  iron  ore  by  smelting  with  fuel. 
Under  the  general  term  iron  we  have  pig  iron,  which  is  iron 
made  from  ores  in  a  blast  furnace  and  cast  in  the  form  of  pigs. 
The  fuel  used  may  be  coke,  charcoal,  anthracite  coal,  or  mixtures 
of  these,  and  the  pig  iron  named  according  to  the  fuel  used  in 
smelting,  as  coke  pig,  charcoal  pig  or  anthracite  pig.  Then 
under  each  of  these  are  other  classifications  according  to  the 
purpose  the  pig  is  applied  to,  namely,  basic,  bessemer,  foundry, 
malleable  and  mill.  This  mill  iron  is  put  in  a  pudding  furnace 
and  all  the  impurities,  such  as  carbon,  sulphur,  etc.,  are  worked 
out  of  it,  and  we  have  wrot  iron.  Sometimes  wrot  iron  is  made 
direct  from  ore  without  first  making  pig  iron.  This  is  really  the 
process  by  which  iron  was  first  made.  It  takes  a  very  high 
temperature  to  melt  wrot  iron,  but  it  may  readily  be  brought  to 
a  welding  heat  in  a  heating  furnace  and  then  rolled  into  bars_ 
A  peculiarity  ot  wrot  iron  is  the  fibre  ;  when  broken  it  presents  a 
fracture  like  wood.  A  piece  of  steel  in  breaking  shows  no  such 
fibre,  only  a  clear  un  form  break.  The  wrot  iron  has  s'ag 
di^seminated  all  through  it  and  when  rolled  out  these  lines  of  slag 
break  the  continuity  of  the  metal  and  make  the  fibre. 

Coming  now  to  pig  iron  and  the  blast  furnace,  if  we  had  merely 
to  melt  the  iron  as  in  a  cupola,  its  operation  would  be  compara- 
tivelv  simple,  it  being  only  necessary  to  maintain  the  proper 
temperature.  To  take  oxygen  away  from  iron  and  silicon  away 
from  oxvgen  heat  is  not  enough  ;  we  must  have  the  combined 
action  of  white  hot  carbon  and  heat  of  special  intensity.  In  a 
furnace  working  regularly  the  temperature  is  highest  at  tuyeres 
and  gradually  decreases  to  the  throat.  When  the  temperature 
becomes  too  high  in  the  upper  part  of  the  furnace  the  partly 
reduced  oxides  in  coming  in  contact  with  the  silicon  of  the 
gangue,  may  form  a  fusable  silicate  and  pass  into  the  hearth 
unreduced,  making  scouring  cinder.  If  temperature  at  zone  of 
fusion  is  low,  the  amount  of  silica  reduced  will  be  small  and  the 
slag  on  account  of  this  excess  will  be  too  fusible,  and  the  iron,  not 
being  retained  long  enough  at  high  temperature,  will  become 
carbonized  and  an  inferior  grade  of  iron  is  the  result. 

Several  causes  may  produce  improper  distribution  of  heat  in 
the  furnace.  The  affinity  of  carbon  for  oxygen  is  greatest  at 
high  temperature  ;  when  temperature  of  blast  is  raised,  the  zone 
of  combustion  contracts.  Now,  if  the  initial  temperature  of  the 
air  is  lowered,  the  zone  widens  and  the  heat  gets  higher  up  in 
the  furnace,  causing  fusion  above  and  bad  working.  The 
condition  of  Ihe  blast  is  one  of  the  principal  factors  in  determining 
the  working  of  a  furnace.  The  temperature  must  first  be 
considered,  then  the  amount  of  moisture  it  contains.  Water  has 
to  be  decomposed  by  coke. 

Ore  is  reduced  mainly  in  the  upper  part  of  the  furnace  by  the 
ascending  gas.  The  impurities  in  ti.e  ore  and  stone  combine  to 
form  slag.  Refractory  slag  requires  high  temperature  for  its 
formation  and  partly  reduced  iron  will  be  exposed  a  long  lime  to 
the  intense  heat  of  the  tuyeres  before  passing  into  the  liquid  state 
at  the  bottom  of  the  hearth.  Only  slag  from  charcoal  furnaces 
have  potash  or  soda — these  are  very  powerful  in  removing 
sulphur,  making  it  possible  to  make  charcoal  iron  free  of  sulphur 
with  acid  slag.  Consequently  the  lower  the  carbon,  the  stronger 
the  iron. 

All  foundry  iron  was  formerly  graded  by  fracture  and  color. 
This  was  done  as  carefully  as  possible,  but  it  is  a  difficult  matter 
to  draw  the  line  between  a  close  No.  i  and  an  open  No.  2.  No 
matter  how  carefully  grading  by  fracture  and  color  is  done,  there 
must,  by  the  very  nature  of  things,  be  in  every  grade   some  pigs 


closer  than  others,  and  even  if  the  grading  is  well  done  the 
fracture  is  no  reliable  indication  of  what  Ihe  iron  contains,  all 
that  can  be  deduced  from  the  fracture  of  iron  is  that  open  grained 
iron  is  generally  low  in  sulphur,  and  [close  grained  is  high. 
Careful  chemical  analysis  Is  the  only  trustworthy  means  of 
finding  out  what  an  iron  contains. 

Silicon  Is  the  oest  known  of  all  constituents  of  pig  iron.  It 
Increases  the  fusibility  of  Iron,  lessens  the  formation  of  blow 
holes  and  reduces  the  chances  of  shrinkage.  The  strongest 
castings  are  obtained  from  iron  that  will  produce  sound  castings 
with  the  least  amount  of  silicon.  Pig  iron  with  excessive  silicon 
has  characteristic  fracture,  the  grain  is  often  close  and  flat 
and  the  color  light.  The  most  important  action  of  silicon  in  iron 
is  to  convert  combined  or  hardening  carbon  into  graphitic  or 
softening  carbon. 

Carbon  exerts  the  most  vital  influences  upon  the  character  of 
pig  iron.  It  affects  the  color,  strength,  hardness  and  fusibility  of 
cast  Iron.  In  two  distinct  forms,  the  combined  and  the  graphite, 
and  upon  the  relative  proportions  of  each,  in  a  great  measure 
depends  the  character  of  the  metal. 

The  tendency  of  phosphorus  is  to  prevent  blow  holes  and 
render  the  metal  very  limpid  so  that  it  will  give  an  extremely  fine 
and  sharp  casting.  The  percentage  of  phosphorus  varies  In  pig 
Iron  from  a  trace  to  several  per  cent. 

Manganese  assists  in  the  prevention  of  blow  holes.  It  has  a 
great  afifiiiity  for  sulphur.  When  iron  Is  melted  with  fuel 
containing  a  high  percentage  of  sulphur  the  manganese  seizes 
upon  the  sulphur  and  carries  it  off  with  the  slag.  It  also 
strengthens  the  castings. 

Sulphur  is  without  doubt  the  most  deleterious  substance  founti 
In  pig  Iron.  It  makes  Iron  red-short,  that  Is  brittle  when  hot,  also 
hard  and  white,  sluggish  and  thick,  causing  blow  holes  during 
its  solidification.  Llme>tone  is  generally  used  for  removing 
sulphur. 

Coke  for  foundry  use  should  be  of  the  highest  grade  obtainable 
because  tne  impurities  in  the  coke  are  taken  up  to  a  very  large 
extent  by  the  iron  in  melting.  Good  coke  has  a  bright  lustre  and 
a  metallic  ring  ;  it  should  be  strong  and  light  and  low  In  sulphur. 
The  only  accurate  way  to  determine  the  amount  of  sulphur  In 
coke  is  to  have  It  analyzed  by  a  reputable  chemist. 

Into  a  blast  furnace  making  from  3,000  to  4,000  tons  of  Iron  a 
day  must  be  blown  33,000  feet  (cubic)  of  air  per  minute  and  to  do 
this  it  will  probably  require  350  tons  of  coke,  and  2,000  horse 
power  will  be  neces'ary." 

Samples  of  Canadian  ore  and  foundry  pig  iron  were  "own  and 
the  speaker's  remarks  illustrated  by  means  of  a  blue  print  of  a 
blast  furnace  and  sectional  drawing  of  a  stove. 

At  the  conclusion  of  the  paper  a  vote  of  thanks  was  moved  by 
Mr.  J.  G.  Cloke  and  seconded  by  Mr.  Geo.  Black.  In  a  few 
well-chosen  words  the  chairman  presented  the  thanks  of  all 
present  to  Mr.  Fox,  who  briefly  acknowledged  the  same. 


BANQUET  OF  HAMILTON  No.  2. 
The  annual  banquet  of  Hamilton  No  2,  Canailian  .Association 
of  Stationary  Engineers,  was  held  at  the  Commercial  Hotel  in 
that  city  on  March  27th.  There  was  present  a  large  party 
of  engineers  and  their  friends,  who  were  entertained  by  an 
e.xci'llent  luncheon,  music  and  speech  making.  The  toasts  and 
respondents  were  as  follows:  "The  King,"  by  singing  the 
National  Anthem;  "Canada  Our  Home,"  H.  Carscallen,  M.P.P.; 
"Hamilton  the  .Ambitious  City,"  by  Ex-Ald.  James  Donald; 
"Manufacturers,"  by  I.  C.  Eby  ;  "Educational  Interests,"  by 
S.  J.  Ireland,  principal  School  of  Art  and  Technology;  "The 
Executive  Head,"  by  Charles  Moseley  and  A.  M.  Wickens, 
Toronto  ;  "  Kindred  .Associations,"  by  Thomas  Elliott,  Hamilton, 
W.  J.  Webb  and  James  Huggett,  Toronto.  Those  contributing 
to  the  musical  programme  were  J.  H.  .Allen,  pianist,  James 
Jardine,  Walter  Hyslop,  W.  Golden,  Samuel  Blakely  and  N".  B. 
Kitchen.  The  banquet  committee  consisted  of  W.  R.  Cornish, 
chairman,  S.  J.  Sculthrop,  James  Ferguson,  J.  Ironside,  R.  C. 
Pettlgrew,  W.  Stevens,  Thomas  Chubb  and  D.  Hunter. 
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A  FINE  CHIMNEY. 

The  Canada  Foundry  Company,  Limited,  are  rapidly  bringing 
to  completion  a  mammoth  manufacturing  plant  situated  at  the 
head  of  Mackenz  e  avenue,  at  the  crossing  of  the  C.  P.  R.  and 
G.  T.  R.  svstems,  in  Toronto.  The  property  consists  of  thirty- 
two  acres,  and  the  buildings  at  present  under  construction  are  : 
Machine  shop,  foundry,  structural  iron  works,  blacksmith  shop, 
power  house,  and  pattern  vaull.  To  these  will  shortly  be  added 
an  engineering  .ind  draughting  building  and  pipe  foundry.  The 
buildings  are  .ill  lire  proof,  being  constructed  of  concrete,  brick 
and  steel.  The  pattern  vault  is  also  provided  with  non-break- 
able glass  windows  set  in  metallic  sashes,  capable  of  resisting 
any  fire. 

The'accompanying  cut  shows  the  recently  completed  chimney, 
a  magnificent  piece  of  work  standing  216  feel  above  the  found- 
ations. At  the  base  is  situated  the  power  house,  in  which  will  be 
installed  a  large  battery  of  boilers,  steam  engines,  electric 
generators,  etc.  The  motive  power  generally  used  throughout 
the  building  w-ill  be 
electricity,  but  hydrau- 
lic and  compressed  air 
lifts  will  be  ut  lized  for 
chipping,  riveting, 
caulking,  etc.  Each 
building  will  be  sup- 
plied with  electric 
cranes  and  individual 
compressed  air  lifts 
will  be  installed  wher- 
ever necessary. 

The  Canada  Foun- 
dry Company, Limited, 
is  controlled  by  the 
Canadian  General 
Electric  Co.,   L-mited. 


vert  that  permission  into  a  right,  but  we  do  not  bind  ourselves  to 
revoke  that  permission  at  your  bidding.  We  keep  the  power  of 
revocation  in  our  hands."  Possibly  the  consideration  that  the 
Ottawa  company  was  to  be  left  to  carry  on  its  operations  in  Hull 
until  the  council  saw  fit  to  revoke  its  license  may  account  for  the 
singular  fact  that  in  passing  by-law  number  61,  the  council  did 
not  think  it  necessary  either  to  impose  on  Viau  and  his  associates 
any  obligation  to  furnish  a  supply  of  electric  light  to  the  munici- 
pality or  to  those  of  the  iihabilants  who  might  require  it,  or  to 
place  any  restriction  upon  the  charges  which  Viau  and  his 
associates  might  demand.  In  the  result,  therefore,  their  lord- 
ships agree  in  substance  with  the  second  ground  of  the  decision 
ot  the  Court  of  Queen's  bench,  and  they  will  humbly  advise  His 
Majesty  thai  this  appeal  ought  to  be  dismissed.  From  this 
judgment  it  appears  that  the  Ottawa  company  have  been  given 
no  rights  in  Hull,  though  they  have  been  granted  permission  to 
establish  there  by  the  council  and  can  be  forced  to  move  when 
the  council  decides.      But  at   the  same  time  it  holds  that  the  Hull 

Electric  Company  can- 
not on  its  motion 
force  the  other  com- 
pany to  leave  the  city. 
Though  several  parts 
of  the  Quebec  judg- 
ments in  favor  of  the 
Hull  company  were 
reversed,  the  costs  of 
the  appeal  will  have 
to  be  borne  by  the 
Ottawa  company,  inas- 
much as  the  latler's 
contention  that  they 
had  the  right  to  force 
the  Hull  company  to 
leave  the  city  was  not 
maintained. 


LEGAL   DECISIONS. 

A  favorable  decision 
to  the  city  of  Ottawa 
has  been  rendered  in 
the  suit  brought  by 
the  Ottawa  Electric 
Company  to  prevent 
the  city  from  impos- 
ing a  fine  for  lights 
out.  The  companj' 
sought  to  recover  $18,- 
669.  .■^o  balance  alleged 
to  be  due  under  a 
contract  for  lighting 
the  streets  of  Ottawa. 
The  city  paid  $12,- 
485.15,  and  put  in  a 
counter  claim  for 
4,482.13,  being  the 
amount  of  fines  im- 
posed for  lights  out 
after  the  big  fire  of 
April  26ih,  1900.  The 
judge  held  that  the 
electric    company   was 

entitled  to  recover  the  contract  price  of  $65  a  year,  less  a  deduc- 
tion for  lights  out  or  not  kept  lighted  when  I  hey  should  have 
been.  It  was  held  to  be  obligatory  on  the  company  to  pay  the 
penalty  for  lamps  not  lighted  whether  the  cause  of  default  be  un. 
foreseen  accident  or  otherwise. 

Hull  Electric  Company  vs.  Ottawa  Electric  Company. — The 
appeal  of  the  first  named  company  was  dismissed  by  the  Privy 
Council.  The  concluding  clause  of  the  judgment,  which  puts  the 
main  points  at  issue  in  a  nutshell,  is  as  follows  : 

"Their  lordships  think  that  the  real  meaning  of  the  transac- 
tion was  this  :  The  city  of  Hull  granted  to  Viau  an  exclusive 
right  of  establishing  a  system  of  electric  lighting  for  a  certain 
term  of  years,  that  is  to  say,  by  their  grant  to  him  they  bound 
themselves  during  the  period  not  to  grant  such  a  right  to  any- 
body else  ;  but  at  the  same  time  they  said  to  V'iau  :  "  Vou  must 
remember  that  we  have  granted  permission  to  the  Ottawa  company 
to  establish  a  system  of  electric  lighting  in  the  city  of  Hull  and 
that  system  is  now  in  operation  ;    we   bind   ourselves  not  to  con- 


Chimmey  .at  Works  ok  Canada  Foundry  Comp.anv,  Toronto. 


OIL    AND    COAL 
TESTS. 

Tests  of  the  relative 
efficiency  of  coal  and 
oil  as  fuels  have  been 
made  at  I  he  plant  of 
the  Dallas  Electric  Co., 
Dallas,  Tex.  As  a 
result  of  these  the  fol- 
lowing figures  have 
been  presented  by  J. 
E.  Ludlow : 

Tests  made  with 
mine-run  McAlester 
coal  at  the  Dallas 
Electric  Co.  s  plant, on 
Aug.  5,  under  boiler 
of  rated  capacity  of 
370  horse-power,  based 
on  ten  square  feet  of 
healing  surface;  dura- 
tion of  test[eight  hours, 
from  8.30  a.  m.  to  3.30 
p.  m.  : 

Coal  consumed,  10,000  jiounds. 

Cost  of  coal  per  Ion  of  2,000  pounds,  delivered  in   plant,  $3.15. 

Water  evaporated,  75,973  pounds. 

Water  evaporated  per  |iound  of  coal,  7.59  pounds. 

Temperature  of  feed  water,  90  degrees. 

Evaporated  from  and  at  212  degrees,  8.87  pounds. 

Steam  pressure,  110  pounds. 

Factor  of  evaporation,  1.  i6g. 

Cost  of  coal  to  evaporate  75,973  pounds  of  water,  $15.75. 

Evaporation  test  of  Beaumant  crude  oil  at  the  Dallas  Electric 
Co.  s  plant,  under  boiler  of  rated  capacity  of  370  horse-power, 
based  on  ten  squ.ire  feet  of  heating  surface,  using  one  burner, 
duration  of  test  eight  hours,  from  10.25  *i'itt'  to  6.25  p.m.,  -Aug.  17  : 

Oil  consumed,  6447.5  pounds. 

Weight  of  oil  per  gallon,  7.43. 

Water  evaporated,  75,985  pounds. 

Water  evaporated  per  pound  of  oil,   1 1.78. 

Temperature  of  feed  w'ater,  90  degrees. 

Steam  pressure.  110  pounds. 

Factor  of  evaporation,  1 1.69. 

Evaporated  from  and  at  212  degrees,  13.77. 

Cost  of  oil  to  evaporate  75,985  pounds  ol  water  at  59  cents  per 
barrel  of  42  gallons,  $12.19. 
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ON  GROUNDS  FOR  LIGHTNING  ARRESTERS. 

Great  importance  must  always  be  attached  to  the  making  of 
proper  jjrouiid  connections  for  lightning  arresters,  which  should 
be  as  short  and  straight  as  possible  from  the  arrester  to  ground. 
It  is  obvious  that  a  poor  ground  connection  will  render  ineffec- 
tive every  effort  made  with  choke  coils  and  lightning  arresters 
to  drive  the  static  electricity  into  the  earth,  and  it  is,  therefore, 
important  not  only  to  construct  a  good  ground  connection,  but 
also  to  appreciate  thoroughly  the  necessity  of  avoiding  unfavor. 
able  natural  conditions. 

A  good  ground  connection  for  a  bank  of  station  arresters  may 
be  made  in  the  following  mmner:  First,  dig  a  hole  six  feet 
square  directly  under  the  arrester  until  permanently  damp  earlh 
has  been  reached  ;  second, cover  the  bottom  of  thi>  hole  with  two 
feet  of  crushed  charcoal  (about  pea  size);  third,  over  this  lay  25 
square  feet  of  No.  16  tinned  copper  plate;  fourth,  solder  the 
ground  wire,  preferably  Xo.  o  copper,  securely  across  the  entire 
surface  of  the  ground  plate;  fifth,  cover  the  ground  plate  with 
two  feet  of  crushed  charcoal;  and  sixth,  fill  the  hole  with  earth, 
using  running  water  to  settle. 

The  above  method  of  making  a  ground  connection  is  simple, 
and  has  been  found  to  give  excellent  results, and  yet,  if  not  made 
in  proper  soil,  it  will  prove  of  little  value.  Where  a  mountain.; 
stream  is  conveniently  near  it  is  not  uncommon  to  throw  the 
ground  plate  into  the  bed  of  the  stream.  This,however,makes  a 
poor  ground  connection, owing  to  the  high  resistance  of  the  pure 
water  and  the  rocky  bottom  of  the  stream.  Clay,  even  when  wet, 
rock, sand, gravel,  dry  earth  and  pure  water  are  not  suitable  ma 
terials  in  which  to  bury  the  ground  plate  of  a  bank  of  lightning 
arresters.  Rich  soil  is  the  best.  It  is  therefore  advisable, before 
installing  a  bank  of  choke  coils  and  lightning  arresters,  to  select 
the  best  possible  site  for  the  lightning  arrester  installation,  with 
reference  to  a  good  ground  connection.  This  may  often  be  at 
some  Utile  distance  from  Ihe  station, in  which  case  it  is,  of  course, 
necessary  to  construct  a  lightning  arrester  house.  Where  per- 
manent dampness  cannot  be  reached  it  is  recommended  that 
water  be  supplied  to  the  ground  through  a  pipe  from  some  con- 
venient source. 

When  possible  a  direct  connection  to  an  underground  pipe 
svstem  especially  of  town  or  city  water  main  furnishes  a  very 
excellent  ground  on  account  of  Ihe  great  surface  in  contact  with 
the  earth  and  the  numerous  alternative  paths  for  [he  discharge. 
In  a  water-power  plant  ihe  grouni  should  always  include  a  con- 
nection to  the  pipe  line  or  penstock.  Furthermore,  as  Ihe  effect- 
ivenessof  the  arrester  is  of  great  importance  it  should  be  inspected 
from  time  to  lime,  and  the  resistances  and  earth  connection 
tested  for  open  circuit. 


VOLTAGE  TESTS. 

In  view  of  complaints  from  different  parts  of  the  country  with 
reference  to  the  inadequate  electric  pressure  supplied  10  incan- 
descant  lamps,  the  Department  of  Inland  Revenue  has  called  the 
attention  of  inspectors  of  electric  light  to  the  necessity  for  a  more 
strict  compliance,  on  the  part  of  electric  lighting  companies,  with 
the  provisions  of  sec.  4  of  the  Electric  Light  Inspection  Act. 
Inspectors  are  requested  to  make  weekly  tests  of  voltage  in 
different  parts  of  the  cities  or  towns  in  which  Ihey  reside,  and  as 
often  as  convenient  in  other  parts  of  their  districts.  When  the 
variation  in  voltage  is  found  to  exceed  Ihe  limit  allowed  by  law, 
the  inspectors  are  to  notify  the  contractors,  in  writing,  of  the 
fact,  and  request  that  the  requirements  of  the  .\cl  be  complied 
with. 

For  these  weekly  voltage  tests  the  plugging  on  of  the  volt 
meter  to  lamp  sockets  at  different  points  of  the  system  will 
suffice  ;  but  when  formal  demands  for  voltage  tests  are  made  by 
either  of  the  parties  concerned,  the  instructions  given  in  the 
regulations  must  be  followed.  A  report  of  the  weekly  voltage 
tests  must  accompany  the  monthly  returns. 


DEPRECIATION. 


Business  concerns,  from  Ihe  most  modest  shop  to  the  largest 
railway  and  steamship  companies,  have  gone  into  the  hands  of 
receivers  from  either  the  entire  absence  ol,  or  improperly  hand- 
led, depreciation  account.  That  the  subject  is  an  inlricale  one, 
says  Mr.  L.  ?.  Randolph  in  "Cassier's  Magazine,"  can  be  read- 
ily shown  by  asking  any  given  set  of  men  what  rate  of  deprecia- 
tion should  be  allowed  on  a  dynamo.  One  large  steel  works  not 
long  since  built  an  enormous  steel  hammer.  Three  years  laier 
it  was  standing  idle,  being  thrown  out  by  Ihe  hydraulic  press  ; 
depreciation  3^"  per  cent.,  Ihe  usual  allowance  being  3  per  cent. 
Machines  which  ten  years  ago  were  the  best  on  the  market  are 
superseded  by  those  which  will  permit  a  competitor  to  double  his 
output  with  half  the  labor  ;  Ihe  result  is  that  Ihe  new  machines 
must  be  purchased  or  the  business  abandoned.  The  whole  list 
of  the  various  elements  of  cost  can  be  gone  over  in  Ihe  same  way 
and  with  the  same  result. 


♦Abstract  of  a  paper  read  before  the  American  Institute  of  Electrical 
Engineers, 


ELECTRIC  RAILWAY  CHARTERS. 

At  the  recent  session  of  Ihe  Ontario  Legislature,  the  following 
companies  obtained  charters  for  the  construction  of  electric 
roads  :  Durham  Switch-Line  Railway  Company  ;  Huron  and 
Bruce  Railway  Company  ;  Huron,  Bruce  and  Grey  Electric 
Railway  Company  ;  .Middlesex  and  Elgin  Inlerurban  Railway 
Company  ;  Morrisburg  Electric  Railway  Company  ;  Ontario 
E'ectric  Railway  Company  ;  Peterborough  Radial  Railway 
Company  ;  Petrolea  Railway  Company  ;  South-Western  Trac- 
tion Company. 


FOR  SALE. 


I  25  light   Reliance    Ate    Dynamo  in  first  -  class 

condition. 
I  60-light   Royal   Type  Transformer,  1040  volts 

to  no  newly  re-wound. 
3  lo-ligtit  Sliellenberger  Watt  Meters, 
a  20-Iight  Duncan  Watt  eters. 
The  above  will  be  sold  cheap.   Address 

Corporation  of  Mitchell,  Ont.,  Box  207, 


Sole  Makers  of  the 


Which  are  the  best  for  all  ma- 
chinery bearings,  also  wire  and 
bar  solder.  We  purchase  scrap 
copper  wire  and  brass  scrap 


flTeieDiion6$4.50 

Gtiaranteed  to  give  Satisfnetion. 

Ai-i'Lv  FOR  Pamphlets  and  Particulars  to 

TheSAYER  ELECTRIC  CO.,  60  and  62  Victoia  Square,  Montreal,  Que. 

Tel.  Main  4516.        Tel.  East  17 


Improved 


** Samson"  Battery 


Syracuse  Smelting  Works 

MONTREAL    P.Q. 


TENDERS  WANTED 


A   Weekly   Journal   of  advance   infornia- 

tion  and  public  works. 

The     recognized    medium    for    ad\'ertise-  | 

nients  tor  Tenders. 


CANADIAN  CONTRACT  RECORDi 

TORONTO.     .  S 
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Owing  to  its  great  strength 
and  recuperative  powers  the 
"  Samson  "  has  become  the 
Standard  Open-Circuit  Bat- 
tery of  the  World  for  Bells, 
Telephones,  Burglar  Alarms, 


etc. 


Agent  for  Ontario  a,^  Quebec^  .      JOJlll    Staff,   SOfl    ^    CO.,    Umiteil 

(fflonireai  ^        p.  0.60x448       Halifax  n.s. 
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MR. J. CM.  BUNTZEN. 

We  introduce  to  our  readers  this  month  a  g-entleman 
whose  attainments  have  placed  him  in  the  front  rank 
among-  the  managers  of  Canadian  electrical  companies. 
In  Mr.  J.  C.  M.  Bunlzen  the  British  Columbia  Electric 
Company  have  a  manager    of   exceptional    ability   and 


OPENING  OF  SOULANGES  CANAL. 

The  Soulanges  canal  was  opened  for  the  season  of 
1902  on  May  ist,  with  the  new  electrical  apparatus  for 
working  the  lock  gates,  sluices,  bridges,  etc.,  in  full 
and  successful  operation.  The  locks  are  handled  by  two 
men,  one   on  each   side.      The    heavy  gates  (60  tons) 


energy,   and  one  whose  work  has  produced   excellent  are   opened  or  shut  in  one  minute,   and  the  sluices  in 

results.  forty-five    seconds.      The  machines  work   with  perfect 

Mr.  Buntzen  was  born  at  Copenhagen,  Denmark,  on  ease,  safety  and  smoothness,  and  are  designed  so  as 

December  16,  1859,   and  after  completing  a  legal  and  to    be  under   complete  control    and    thus    obviate  any 


mercantile  education  in 
Denmark,  England  and 
Canada,  he  became,  in 
i8g;^,  business  manager  of 
the  Vancouver  Eleciric 
Railway  &  Lighting  Com- 
pany. Two  years  later  he 
was  appointed  secretary  of 
the  Consolidated  Railway 
&  Light  Company  in  Van- 
couver. In  April,  1897,  he 
became  associated  with  the 
British  Columbia  Electric 
Railway  Company,  and 
one  year  later  was  appoint- 
ed to  the  position  of  general 
manager. 

The  British  Columbia 
Electric  Railway  Compan\ 
is  composed  of  British 
capitalists,  Mr.  R.  M. 
Horne-Payne  being  chair- 
man. The  company  operate 
electric  railways  in  the 
cities  of  Vancouver,  Vic- 
toria and  New  Westmin- 
ster, and  also  supply  light 
and  power  in  these  cities. 
The  company  is  operating 
48  miles  of  electric  railway 


Mr,  J.  C.  M.  Buntzen, 

Manager  British  Columbia  Electric  Railway  Company. 

Froni;iUil»«y  Hii't  Sl.t|>|.iUK  \V..r 


chance  of  break-down  if 
handled  with  ordinary  care. 
Only  about  half  the  num- 
ber of  men  necessary  to 
operate  the  canal  by  hand 
are  now  required  —  the 
nuMi  y  saving  being  nearly 
ten  thousand  dollars  per 
annum.  An  ordinary  lock- 
age can  be  made  in  less 
than  ten  minutes,  and  a 
tug  has  been  run  through 
the  whole  fourteen  miles 
and  five  locks  in  two  hours 
and  ten  minutes.  The 
canal  is  brilliantly  lighted 
throughout,  and  is  as 
easily  navigable  by  night 
as  by  day.  The  entire 
power  and  light  installa- 
tion, design  of  motors, 
etc.,  is  the  work  of  the 
Canadian  General  Electric 
Company,  of  Toronto.  It 
may  be  stated  that  this 
canal  does  not  resemble  in 
any  way  the  details  of 
either  the  "Soo,"  Welland, 
or  the  other  St.  Lawrence 
canals,  and  affords  the  best 


and  supplying  light  to  548  arc  lainps  and  68,878  incan-  specimen  of  an  artificial  channel  of  fifteen   feet  draught 

desent   lamps.      Power    is  supplied    to   motors    aggre-  hitherto  constructed   on  this  side  of  the  Atlantic.     The 

gating     1,000    horse    power,     divided    amongst      149  depth  in  the  summit  level,  at  mean  stages   of  Lake  St. 

customers.      The  whole  system  is  being  operated   most  Francis,   is    about    sevpnteen   feet,    rendering  it   easily 

satisfactorily  and  the  demand  for  power  has  increased  practicable  to  run  its  whole  length  of  ten  miles  in  about 

to  such    an  extent  that    the  development  of  a    water  an  hour  without  danger  to  the  banks. 

power  at  Coquitlam   Lake  is  under  consideration.  

The  success  of  the  company    under  Mr.    Buntzen's 

mangement   is  best  shown    by  figures.      The  number  of  Messrs.  F.  H.  Leonard,  jr.,  of  Montreal,  and  F.  M.  Campbell, 

„!.,..», :^  i■.^u^^    ...  _    I-    J  u      .1.                           •                  J    f  of  Kingston,  have  fixed  the  sum  which  the  town  of  Rat  Porlagpe, 

electric  lights  supplied  by   the  company  increased  from  S'                               .  ^        .    ^  ^  ,     ,        ^ 

_        ,                     _  Ont.,    shall    pav    to  the  Citizens   Electric  &  Telephone  Company 

19,015  on    October  Ist,   1897,  to  68,878   at  the   close  of  f^^.^eirplant  at  $58,iq..     The  town  could  have  bought  the  plant 

1901.      The  net  earnings  of  the  company  in    1897  were  some  weeks  ago  for  $55,000,  but  refused  the^ofter  and  submitted 

about  $50,000,  while  for  1901  they  were  over  $200,000.  the  matter  to  arbitration,  with  the  above  result. 
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Dr.   William   Itilhkki, 

Died  Nov.  ;,o,  1603.     Celebrated    Physician   and  Natural 

Philosopher.     Founder  of  the  Sciences  of 

Electricity  and  Magnetism. 


Benjamin  Franklin, 

Died     i7»>o.     Philosopher,     Statesman,     Diplomatist, 

Author  and  Inventor.    Discoverer  of  relation 

between  Lightning  and  Electricity. 


Count  Alessandro  Volta, 

Died    1827.     Celebrated     Physicist.     Inventor    of     the 

Electrophorus,  the  Electroscope,  and  the  Voltaic  Pile. 

The  Unit  of  Electro-motive  Force,  the  Volt, 

is  named  in  his  honor. 


Am>ki'   Marie  Ampere, 

Died    is^h.     Celebrated   Physicist  and  Mathematician. 

Renowned  for  his  investigations  in   Electro-Dvna- 

mics.    The  Unit  of  Electric  Current,   the ' 

Ampere,  is  named  in  his  honor. 


George  Simon  Ohm, 

Died  1854.     Celebrated  Mathematician  and   Physicist. 

Discoverer  of  Ohm's  I,aw.    The  Unit  of  Electrical 

Resistance,  the  Ohm.  is  named  in  his  honor. 


Michael  Faraday, 

Died    1S67.     Celebrated     Physicist  and  Chemist.     Dis- 
coverer   of  Magneto-FHectric  Induction,  Magnetic 
Polarization  of  Light,  Diamagnetism,  etc. 


Samuel  Finlev  Breese  Morse, 

Died   1S72.     Inventor  of  the  Telegraph. 
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James  Prescott  Jocle, 

Died   1S89.    Celebrated  Experimental   Physicist.     Re- 
nowned for  his  Experimental   Determination  of 
the  Mechanical  Equivalent  of  Heat  and   the 
Law  of  Heating  in  the  Electric  Circuit. 


Sir  Himfhrev  Daw, 

Died    i8z<).      Celebrated     Chemist.     Discoverer   of   the 

Electric  Arc  Liglit  and  Inventor  of  the 

Miner's  Safety  Lamp. 


OELEBRf\TED    ELEGTRlGlf^NS   f\ND    INVENTORS. 


Reproduced  by  permission  of  the  Electrical  Engineer  Institute  of  Corresi>ondeuce  lustrnctlUH, 
N^w  York,  from  their  Booklet,  "Cau  I  Become  an  Electrical  Engineer," 
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TESTS  OF  THE  NERNST  LAMP. 

Mr.  R.  P.  Hul.se,  in  a  paper  read  before  the  Birming- 
h am  Local  Section  of  the  British  Institution  of  Elec- 
trical Engineers,  gives  the  result  of  tests  of  the  Nernst 
lamp  as  it  is  now  put  on  the  market.  The  tests  com- 
prised the  measurement,  on  a  direct-current  circuit,  of 
the  life,  candle  power  and  watts,  under  the  following 
conditions  :  Continuous  run  at  normal  pressure  ;  con- 
tinuous run  at  pressures  below  and  above  normal  ; 
continuous  run  with  constant  current  ;  continuous  run 
with  constant  watts  expended  in  cod  ;  test  with  vary- 
ing volts  (increasing  until  burner  is  destroyed)  ;  resist- 
ance test  on  the  iron  regulating  resistance  ;  and  heat- 
ing effect  of  coil.  The  lamps  were  fitted  with  loo-watt 
1 10- volt  burners.  The  candle  power  was  ascertained 
by  comparison  with  standard  Ediswan  glow  lamps, 
using  an  ordinary  grease-pot  photometer.  The  lamps 
were  run  with  continuous  current  only,  which  was 
obtained  from  a  battery  of  accumulators,  by  which  a 
much  more  steady  current  was  maintained  than  would 
have  been  possible  with  the  mains,  the  excess  volts 
when  charging  the  battery  being  cut  down  by  a 
regulating  resistance.  The  average  variation  was 
less  than  half  a  volt. 

All  the  lamps  tested  were  protected  by  globes,  and 
the  results  obtained  from  a  ground-glass  globe  reduced 
to  the  clear-globe  standard  for  comparison.  The  effect 
of  removing  the  globe  is  to  cool  the  luminous  rod, 
increasing  the  resistance  and  diminishing  the  current 
by  about  one  per  cent.  The  run  was  continuous,  only 
one  break  occurring  in  the  circuit  during  the  seven 
weeks,  and  that  but  for  a  few  seconds. 

The  accompanying  diagram  (Fig  i)  shows  the  be- 
haviour and  life  of  the  Nernst  lamp  when  run  at  con- 
stant pressure.  Three  lamps,  each  marked  100- watts 
iio-volts,  were  tested  on  109.5  volts  and  a  mean  curve 
plotted  from  the  three  sets  of  curves  obtained.  These 
three  were  substantially  the  same,  the  large  decrease 
(Fig.  2)  and  slight  recovery  being  shown  in  each;  and 
after  this  a  steady  diminution  of  candle  power  until  400 
hours,  the  efficiency  during  this  part  also  diminish- 
ing. After  400  hours  there  was  another  sudden  drop, 
and  then  the  state  of  the  rod  seemed  to  change,  for 
there  was  a  slight  rise  in  efficiency  and  candle  power  up 
to  the  point  where  the  burner  broke.  The  table  of  life 
tests  on  normal  voltage  is  as  follows: — 

LIFE   TESTS   ON    NORMAL   VOLTS   (log.5). 
Mean  values  from  curves  representing  three  separate  tests. 


509,  490  and  425  hours.  The  end  comes  in  all  cases 
by  the  breakage  of  the  platinum  contact  at  the  positive 
end  of  the  rod.  It  is  evident  immediately  from  the  dia- 
gram that  the  lamps  are  done  with  in  about  400  hours, 
but  that  a  very  fair  economy  is  retained  almost  up  to 
that  point.     This  sudden   breakdown  seems  to  be  the 


Hours 
after 
start. 

Current 

Watts  absorbed. 

Candle- 

Watts  per  c.  p. 

Resist- 
ance 

Amps. 

Total 
in  lamp 

Per  cent. 
on  rod  only. 

power. 

Total. 

Rod  only. 

of  rod. 
Ohms. 

0 

0-917 

100-5 

88-4 

66-8 

■•51 

■•33 

105-6 

I 

0-913 

1 00-0 

89-. 

62-9 

'■59 

1-42 

io6-8 

3 

0-906 

99-2 

90-1 

.S7-t' 

1-72 

I  "55 

108-9 

10 

0-903 

98-8 

91-2 

55 '4 

'79 

1-63 

I  10-7 

SO 

0-904 

99-1 

92-7 

52'9 

1-87 

'74 

I  12-2 

100 

0-892 

977 

94-0 

49  "4 

1.98 

1-86 

1 15-2 

>SO 

0-858 

94-0 

95"' 

457 

2 -06 

,-96 

I2I-2 

200 

0-836 

91  -6 

957 

43'9 

2-09 

2-00 

125-2 

250 

0-803 

88-0 

96-1 

40-0 

2-20 

2-11 

131-0 

300 

0-766 

«3-9 

967 

35 '4 

2-37 

2-29 

i3«-2 

350 

0-724 

79-3 

97-3 

30-1 

2-64 

2-57 

147-0 

400 

0-692 

7.S-S 

977 

^«-5 

2-66 

2-60 

154-5 

45° 

0-637 

69.8 

98-2 

19-4 

36. 

3 '54 

168-8 

500 

0-653 

71-5 

98.0 

20-4 

3"5i 

3-44 

164-2 

characteristic  of  the  lamp.  The  natural  life  is  very 
close  to  the  'economic  life.'  Therein  it  differs  greatly 
from  the  glow  lamp,  which,  if  not  removed,  goes  on 
running  long  after  its  efficiency  has  departed. 

The  author  states  that,  assuming  the  cost  per  unit  to 
be  6d.,  and  that  of  the  burner,  fitting  and  depreciation 
of  lamp  and  resistance  as  3s.,  it  is  found  by  this  method 
that  it  will  pay  to  get  a  new  burner  at  350  hours;  total 
cost  being,  up  to  that  point,  19s.;  candle-power-hours 
=  15,500  or  o.ot47d.  per  candle-power-hour. 
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Fig. 


-Life    Test   on    Nernst    Lamp.     (109.5   Volts, 
Watts,   110- Volt  Burner).     First  Two 
Hours  after  Lighting. 


It  will  be  noticed  that  the  Nernst  lamp  begins  by  be- 
ing abnormally  good,  but  falls  in  efficiency  by  20  per 
cent,  or  more  in  the  first  ten  hours.  Thenceforward  it 
remains  fairly  normal  almost  to  the  end  of  its  natural 
life,  and  then  breaks  up  suddenly.  There  is  a  gradual 
fall  in  candle  power  during  the  normal  rim,  but  the 
watts  fall  also.  Thus  a  50-c.p.  lamp  starts  off  at  66- 
c.p.  After  50  hours  it  is  giving  53-c.p. ,  and  after  350 
hours  30-c.p.  The  watts  per  candle  are  then  2.57,  as 
against  1.74  watts  per  candle  when  the  lamp  was  given 
53  candles.     The  three  lamps  tested  broke  down  after 


In  conclusion  the  author   makes   the  following  sum- 
mary: 

The  Nernst  lamp  will  give  on  the  average  through- 
out a  life  of  400  hours  at  least  -48  c.  p.  per  watt  ex- 
pended, as  against  not  more  than  -28  c.p.  per  watt  in 
the  case  of  good  glow  lamps.  The  cost  of  renewals 
would  appear  to  be  not  more  than  three  times  as  much 
for  the  Nernst  as  tor  the  glow  lamp,  allowing  for  the 
shorter  life  of  the  former.  In  a  loo-watt  Nernst  lamp 
the  total  energy  used  is  over  35  units  during  econom- 
ical life;  and  at  4d.  a  unit  this  costs  iis.  8d.,  or,  say, 
not  more  than  fifteen  shillings  when  all  expenditure 
due  to  renewal  of  the  burner  is  taken  into  account. 
Thus  the  Nernst  lamp  will  furnish  1,000  c.p. -hours  at  a 
cost  of  eleven  pence;  while  fifteen  pence  is  the  approxim- 
ate cost  of  the  same  amount  of  illumination  from  good 
glow  lamps.  In  this  comparative  estimate  the  cost  of 
renewals  in  each  case  has  been  included,  the  price  per 
unit  assumed  to  be  4d.,  while  the  glow  lamp  has  been 
taken  at  an  average  of  3-6  watts  per  c.p.  throughout  a 
life  of  700  hours. 
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Toronto,  Ont. 
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The  Export  li&de. 


Judging  by  the  difference  in  price  be- 
tween British  and  Canadian  motors, 
there  seem.s  to  be  an  excellent  chance  for  Canadian  man- 
ufacturers in  this  line  to  do  a  profitable  export  business. 
Indeed,  the  Americans  appear  to  have  already  discovered 
the  fact,  and  are  taking  advantage  of  it.  It  is  said 
that  in  one  year  four  hundred  American  motors  were 
sold  in  Sheffield  alone.  This  is  not  surprising,  seeing 
that  a  2  h.  p.  motor  is  listed  by  the  British  manufac- 
turer at  ;^29  odd,  or  about  $150,  less  10  per  cent., 
while  the  Canadian  manufacturer's  price  is  only  $60. 
Adding  $10  for  freight  and  selling  charges,  there  would 
still  remain  a  handsome  margin  of  profit,  .-^t  least  one 
Canadian  firm  proposes  to  exploit  the  British   market. 


Judging  by  the  statement  of  a   corres- 

An  Example  of  Muni-  j       ..         u  u  4.1  »    1 

>  «         _    .      pondent    who     has     recently      taken 
cipal  Management,      r  / 

charge  of  a  municipal  plant  in  a  town 
of  2,500  inhabitants  in  Ontario,  municipal  manage- 
ment, in  this  instance  at  least,  has  not  proved  a 
success.  We  quote  as  follows  from  our  correspond- 
ent's letter  :  "The  plant  is  a  municipal  one,  and  in 
this  case  has  been  a  failure,  as  ihey  have  operated  for 
some  time  at  a  loss.  They  have  not  always  had  a 
competent  man,  and  their  equipment  has  suffered, 
besides  their  plant  is  overloaded  and  a  certain  amount 
of  business  which  could  be  obtained  is  consequently 
sacrificed.  The  power  house  is  in  bad  shape  through 
carelessriess  and  mismanagement,  consequently  my 
hands  have  been  full  remedying,  as  far  as  possible, 
existing  poor  conditions.  We  shall  probably  shut 
down  for  a  few  days  and  have  a  general  overhaul." 


It  is  gratifying  to  learn  that  the  ar- 
canad.an  Electrical    ^angements  for  the  Annual  Convention 

Association.  » 

of  the  Canadian  Electrical  Association, 
which  will  open  in  Quebec  on  June  nth,  are  making 
satisfactory  progress.  A  number  of  valuable  papers 
have  already  been  arranged  for.  These  will  probably 
include  a  paper  by  Mr.  P.  H.  Thomas,  Expert  for  the 
Westinghouse  Company  of  Pittsburg,  on  the  subject  of 
"  Static  and  Disruptive  Discharges,"  from  Mr.  C.  M. 
Green,  Lynn,  Mass.,  and  Mr.  W.D.A.  Ryan  on  "  .Arc 
Lighting  Apparatus",  and  from  Mr.A.B.  Lambe,  jr.,  ot 
Toronto,  on  "Street  Railway  Apparatus."  The  various 
committees  are  at  work,  and  it  is  expected  that  all 
arrangements  will  be  completed  within  a  month.  The 
Secretary  is  in  receipt  of  many  applications  for  member- 
ship, and  much  interest  is  being  taken  in  the  approach- 
ing meeting,  which  promises  to  be  one  of  unusual  inter- 
est. Our  June  number  will  contain  the  full  programme 
for  the  meeting. 


Motors. 


Electric  motors  have  lately  come 
into  use  for  such  a  variety  of  pur- 
poses that  the  demand  is  constantly  increasing,  and 
manufacturers  of  the  better  class  of  machines  are  so 
crowded  with  orders  as  to  be  unable  to  accumulate 
any  stock.  Buyers  are  coming  to  understand  that 
there  are  other  considerations  than  price  which  ought 
to  govern  the  purchase  of  a  motor — in  other  words 
that  there  are  motors  and  motors.  There  is  the  motor 
put  together  so  roughly  that  a  lot  of  current  is  lost  in 
the  bearings,  in  another  there  is  heavy  loss  in  the  field, 
others  are  subject  to  burn-outs  due  to  careless  and 
improper  winding  of  the  armature.    On  the  other  hand, 
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there  are  to  be  had  moteirs  so  carefully  designed  and 
manufactured  as  to  require  the  least  possible  expend- 
iture for  repairs,  which  operate  smoothly  and  noise- 
lessly and  utilize  all  or  nearly  all  the  current  supplied 
to  them,  in  doing  economically  the  work  which  they 
are  set  to  perform. 


A  VOLUMINOUS  report  on  railway  com- 

''tf"'*'^'"'  "        missions   and  railway   rate  sjrievances 
Railways.  ^  ^ 

was  presented  to  the  Dominion 
Government  last  month  by  Prof.  S.  J.  McLean,  com- 
missioner appointed  for  that  purpose.  Prof.  McLean 
has  evidently  thoroughly  investigated  the  question, 
and  his  report  seems  to  confirm  the  contention  that 
there  is  room  for  improvement  in  the  regulation  of 
railway  rates  and  traffic.  Acting  upon  his  recom- 
mendation, Hon.  Mr.  Blair  has  introduced  a  bill  in  the 
Dominion  Parliament  providing  for  the  appointment 
of  a  railway  commission  and  to  amend  and  consolidate 
the  existing  railway  laws.  The  commission  is  to 
consist  of  three  persons,  one  a  lawyer  of  large  exj 
perience  and  some  knowledge  of  railway  business, 
another  an  experienced  railway  man,  and  a  third  a 
man  with  large  knowledge  of  general  business.  This 
board  will  replace  the  existing  railway  committee  of 
the  privy  council,  and  in  it  is  to  be  vested  power  to  fix 
all  traffic  rates  on  railroads  and  lakes,  rivers  and 
canals.  While  the  appointment  of  this  commission  is 
not  likely  to  lead  to  the  redress  of  all  grievances,  it  is 
in  accord  with  popular  sentiment,  and  will  probably 
result  in  securing  more  equitable  rates  for  all  classes 
and  localities. 


The  success  which  has   attended    Mr. 
A  School  of  Wireless  ..  -,     .  ..  j    -u  »    •    . 

Teieerapbv  Marconi  s  mvention,  and  the  certainty 

that  his  system  will  immediately  come 
into  commercial  use,  has  rendered  it  imperative  that 
there  should  be  available  a  considerable  number  of 
trained  operators  to  take  charge  of  installations  on 
vessels  and  in  the  numerous  stations  which  are  about 
to  be  established  in  this  and  other  countries.  In  order 
to  meet  this  want,  the  Marconi  Wireless  Telegraph 
Company,  of  London,  have  established  at  Frinton-on- 
Sea,  in  Essex,  a  school  for  the  training  of  students. 
As  an  inducement  to  students  to  take  the  course  of 
instruction,  the  company  pay  a  small  premium, 
stipulating,  however,  that  only  those  will  be  accepted 
who  have  passed  through  technical  schools,  or  who 
show  an  aptitude  for  the  work.  The  school  is  in 
charge  of  Mt.  T.  Bowden,  who  has  been  Mr.  Marconi's 
assistant  for  a  number  of  years.  The  buildings  consist 
of  two  villa  residences  in  which  accommodation  is  pro- 
vided for  the  students,  who  are  required  to  sleep  on 
the  premises.  The  pupils  are  taught  how  to  send  and 
receive  messages,  and  are  thoroughly  instructed 
regarding  the  mechanism  of  the  various  instruments. 
They  are  also  taught  how  to  make  repairs,  new  parts, 
and  to  keep  the  instruments  in  proper  working  order. 
The  period  of  instruction  necessary,  in  the  case  of 
most  students,  is  about  four  weeks.  After  a  student 
has  mastered  the  new  alphabet  and  the  technique  of 
the  instruments,  he  is  put  in  charge  of  the  Frinton 
station  and  held  absolutely  responsible  for  all  messages 
received  and  answered.  He  is  required  to  make  out  a 
daily  report  to  the  London  office  and  reply  to  all 
enquiries. 


Legal  Matters  Aif  act-  ^""^  decision  in  the  "scrap-iron" 
ing  Electrical  Com-  assessment  case,  given  last  month,  is 
in  favor  of  the  electrical  companies. 
The  city  of  Toronto  endeavored  to  take  advantage  of 
an  amendment  to  the  Assessment  Act  repealing  the 
clause  requiring  that  the  real  property  of  railway,  tele- 
phone and  electric  light  companies  should  be  assessed 
in  the  wards  in  which  it  is  situated.  The  city's  contention 
was  that  tha  amendment  did  away  with  the  scrap-iron 
clause  and  permitted  the  plants  of  these  companies  to 
be  assessed  as  going  concerns.  The  Court  of  County 
Judges  held  that  the  amendment  to  the  act  was  merely 
an  enabling  clause  to  facilitate  the  work  of  the  asses.sor. 
The  Court  of  Appeal  has  upheld  this  judgment.  The 
decision  of  the  Courts  regarding  the  purchase  by  the 
city  of  Kingston  of  the  property  of  the  Kingston  Light, 
Heat  &  Power  Company  shows  that  when  an  electric 
lighting  company  enters  into  a  specific  agreement  to 
dispose  of  its  plant  and  franchise  by  arbitration,  the 
clause  of  the  law  requiring  that  the  city  shall  pay  for 
the  franchise  a  price  equal  to  ten  per  cent,  ot  the  value 
thereof  cannot  be  applied.  The  arbitrators  decided 
that  the  franchise  of  the  Kingston  Company  was  worth 
$80,000,  but  that  the  city  was  not  under  any  obligation 
to  pay  for  it,  owing  to  an  agreement  which  gave  the 
city  the  right  to  purchase  the  "works,  plant,  ap- 
pliances and  property  "  of  the  company  at  a  price  to 
be  fixed  by  arbitration.  This  was  the  view  taken  by 
the  courts.  The  decision  is  a  warning  to  electrical 
companies  to  take  every  precaution  in  making  con- 
tracts   to  provide    against  possible   points  of  dispute. 


ELECTRIC  LIGHTING  OF  QUEBEC. 

Two  tenders  were  received  by  the  city  council  of 
Quebec  for  electric  lighting.  There  are  at  present  368 
arc  lights  and  60  incandescent  lights  furnished  to  the 
city,  the  price  being  $80  and  $25  per  light  per  year. 
The  tenders  submitted  were  as  follows:  For  arc  lights, 
Quebec  Railway,  Light  &  Power  Company,  $6g.8o  per 
light  per  year  for  five  year  contract  and  $67.80  for  ten 
year  contract;  Jacques  Cartier  Water  Power  Company, 
$54.00  for  five  or  ten  year  contract.  For  incandescent 
lights,  Quebec  Railway,  Light  &  Power  Company,  $25 
per  light  per  year  for  fiye  or  ten  years;  Jacques  Cartier 
Water  Power  Company,  $15  for  five  or  ten  years.  Both 
companies  tendered  on  the  direct  current  system.  The 
council  has  accepted  the  tender  ot  the  Jacques  Cartier 
Water  Power  Company  on  a  five  year's  contract.  It  is 
the  intention  of  the  company  to  immediately  install  a 
1,800  h.p.  reserve  steam  plant. 


NATIONAL  ELECTRIC  LIGHT  ASSOCIATION. 

The  annual  convention  of  the  National  Electric 
Light  Association  of  the  L^nited  States  is  announced 
to  be  held  at  Cincinnati,  Ohio,  May  20-22.  There  has 
been  a  large  increase  in  the  membership  of  this 
association,  and  an  interesting  meeting  is  anticipated. 
The  programme  will  include  fewer  technical  papers 
than  usual,  but  fifteen  or  twentj'  topics  of  practical 
interest  to  central  stations  have  been  selected  and 
competent  persons  asked  to  prepare  discussions  upon 
them. 


The  Westinghouse  Electric  &  Mnnutacluring  Company  has 
recently  issued  to  the  trade  an  attractive  folder  on  Westinghouse 
lightning  arresters.  It  contains  an  excellent  description  of  the 
new  Westinghouse  low  equivalent  arrester,  which  has  been 
received  with  such  general  favor. 
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A  LAMP  CATALOGUE. 

Lamp  users  will  doubtless  appreciate  the  new  lamp 
catalogue  which  has  just  been  issued  by  the  Packard 
Electric  Company,  of   St.    Catharines,    Ont.      It  is  of 
very  attractive  appearance  and  contains  excellent  illus- 
trations of  the  standard  types  of  Packard  lamps.      A 
distinctive  feature  of  these  lamps  is  the  straight-sided 
or    moulded  bulb,   now  adopted  by  the    leading  lamp 
makers  of  the   United    States.      Packard 
lamps   are  regularly  made  in  efficiencies 
of  3,  3^2   and  4  watts  per  candle.     The 
company,   in    their    catalogue,  state    that 
the    lamps    of  3    watts  efficiency    should 
only  be  used  where  the  voltage  is  prac- 
tically   constant  at    all  times  ;  lamps    of 
31^  watts  efficiency  may  be  used  on  cir- 
cuits where   the  voltage  varies  approxi- 
mately 2  per  cent.,  and  lamps  of  4  watts 
efficiency    are    for  use  on  circuits  where 
the  voltage  is  fluctuating. 

By  permission  of  the  Packard  Company, 
we  reproduce  herewith  several  curves 
illustrating  the  vertical  and  horizontal 
distribution  of  light  of  the  various  forms 
of  filaments  in  common  use.  The  con- 
centric circles  represent  the  candle  power 
from  2  to  18.  The  left  hand  column 
shows  vertical,  the  right  hand  horizontal 
distribution. 


iuduction  motors.  There  is  a  75  h.  p.  motor  for  samp- 
ling works,  a  30  h.p-  motor  for  matte  sampler,  a  25 
h.p.  motor  for  the  machine  shops,  and  a  10  h.  p.  motor 
for  the  elevator  in  the  main  furnace  building.  There  are 
three  blowers,  each  being  driven  by  a  75  h.p.  Westing- 
house  induction  motor  belted  directly  to  the  blower. 

By    the    enlargement    now    nearing    completion    the 
power  plant  will  be  increased  by  a  250  h.p.   horizontal 
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POWER   EQUIPMENT     OF     THE 
GRANBY  SMELTER. 

The  Granby  Consolidated  Mining, 
Smelting  &  Power  Company,  of  Granby, 
B.  C,  is  said  to  operate  the  largest  cop- 
per smelting  works  in  Canada.  During 
last  year  230,928  tons  of  ore  were  treated 
at  the  Granby  plant,  the  capacity  of 
which  is  being  increased.  The  location 
is  on  the  north  fork  of  the  Kettle  river, 
where  1,200  horse  power  is  developed  at 
extreme  low  water  under  an  actual  head 
of  forty-five  feet.  The  dam,  according 
to  the  Mining  Record,  gives  about  thirty 
feet  of  this  head,  the  rest  being  made  up 
between  the  dam  and  the  power  house. 
The  dam  is  175  feet  across  the  top,  75 
feet  from  heel  to  toe  on  the  bottom,  built 
out  of  12x12  inch  sawn  timbers,  filled  in 
with  rock  and  gravel.  The  flume  is  12x9 
feet  and  one  mile  long. 

The  power  house  is  within  i  ,000  feet 
of  the  smelter  buildings  and  100  feet  below 
them.  The  power  for  driving  the  blow- 
ers, sampling  works,  converter,  etc.,  is 
created  by  three  double  sixteen  inch  tur- 
bine water  wheels,  connected  with  the  flume  by  steel  in- 
take pipes  4  feet  7  inches  in  diameter.  Each  wheel  is 
directly  connected  with  one  Westinghouse  rotating 
arm,  alternating  current  generator.  Another  wheel  is 
belted  to  two  pumps,  each  with  a  daily  capacity  of  750,- 
000  gallons.  These  pumps  furnish  water  and  pressure 
to  granulate  the  slag  as  it  runs  continuously  from 
the  furnace. 

All  the  machinery    is    operated    by     Westinghouse 


turbine  water  wheel  and  a  250  h.p.  generator  directly 
connected  to  the  water  wheel,  making  a  total  of  250 
h.p.  developed  for  the  use  of  the  city  of  Grand  Forks. 
Two  additional  triplex  power  pumps,  which  will  each 
supply  750,000  gallons  of  water  daily,  are  being  in- 
stalled by  the  Stillwell-Bierce  &  Smith-Vaile  Company, 
of  Dayton,  Ohio.  The  electrical  plant  throughout  was 
furnished  and  installed  by  the  Westinghouse  Electric  & 
Manufacturing  Company,  of  Pittsburg,  Pa. 
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CORRESPONDENCE 


CABLE-LAYING. 

Wilkes  Barre,   Pa.,  April  iSth.,  1902. 
Editor  Canadiau  Electrical  News  : 

Dear  Sir, — I  received  your  n.jwsy  little  paper  to-day,  and  in 
looking'  over  it  I  notice  with  regret  the  death  of  Mr.  C.  W. 
Lundy.  I  also  saw  that  you  mentioned  the  name  of  Siemens 
Bros,  as  being  connected  with  'he  Great  Eastern  .Atlantic  Expe- 
dition, and  I  think  you  are  in  error.  The  company  which  did 
this  work  was  Messrs.  Glass,  Elliott  &  Company,  which  after- 
wards became  The  Telegraph  Construction  and  Maintenance 
Company,  which  company  you  mention  on  the  next  column 
as  laying  the  Pacific  cable.  Siemens  had  nothing  much  to  do 
with  cable  laying  until  somewhere  along  about  1874,  and  its  first 
really  unqualified  success  was  the  laying  of  the  Commercial 
cables  in  1S83.  As  to  the  Telegraph  Constiuction  &  Mainten- 
ance Company,  'hey  have  laid  possibly  75  per  cent,  of  ihe  sub- 
mai  ine   cable  in  existence, 

V'ery  truly   \'ours, 

E.  W.  Stevenson, 
Electrician  Hazard   Manufacturing    Company. 


A  NEW  EXPERIENCE. 

Sherbrooke,  Qi'E.,  April  14th,  1902. 
Editor  Canadian  Electrical  News ; 

Dear  Sir, — We  had  rather  a  strange  thing  happen  on  one  of 
our  street  light  circuits  on  Sundav  evening,  .April  ijlh.  I  must 
first  explain  that  we  are  running  the  series  altt-rnating  current 
arc  lamps,  as  supplied  by  the  Canadian  General  Electric  Com- 
pany. We  run  two  circuits  from  our  station,  about  nine  miles 
each  circuit,  having  47  lamps  on  one  and  45  lamps  on  the  other. 
On  the  night  I  mention  it  was  wet  and  blowing,  had  been  so  all 
day;  the  circuits  had  been  tried  several  times  for  any  open  or 
ground  lines,  but  no  appearance  of  any  when  started. 

The  patrolman  went  out  as  usual,  but  came  back  and  said 
quite  a  few  of  the  lamps  were  out  on  the  circuit  with  the  47  lamps. 
This  circuit  is  carried  over  a  river  and  back  on  the  same  poles, 
and  along  a  side  street  and  back  to  the  same  street  which  it  left 
before  crossing  the  river.  On  one  end  of  the  circuit  near  the 
station  there  were  five  lamps  burning,  then  a  ground  came  on 
owing  to  one  of  the  wires  to  the  lamp  coming  in  contact  with  a 
guy  wire;  the  next  twenty-seven  lamps  were  out,  and  on  the 
same  street  where  first  ground  was  another  ground  was  on  with 
wires  solid  on  a  tree.  This  was  2,200  leet  distant  from  first 
ground.  .All  the  lamps  beyond  that  on  Ihe  other  end  of  the  cir- 
cuit were  burning  without  the  least  flicker — fifteen  lamps — and 
burned  for  an  hour;  they  were  put  on  and  off  several  times  to 
find  if  the  ground  would  show.  The  lamps  all  started  up  at  once 
when  the  first  ground  mentioned  was  taken  off;  the  other  ground 
was  taken  off  next  morning. 

The  controlling  device  in  the  transformers  worked  to  perfec- 
tion with  the  27  lamps  off.  The  attendant  did  not  observe  any 
difference  on  the  ammeters.  When  the  patrolman  came  in  and 
reported,  he  went  and  exam  ned  the  lever  on  the  transformer  and 
found  it  higher  than  usual.  The  ammeter  showed  the  pointer  at 
the  red  mark  which  we  have  on  the  dial,  and  no  jumping. 

This  experience  may  not  be  anything  new  to  many  of  your 
readers,  but  it  is  something  we  have  not  had  on  our  lines  prev- 
ious to  this.  I  wish  to  add  a  word  of  praise  for  this  system  of  arc 
lighting,  and  would  advise  any  company  who  may  be  contem- 
plating a  change  in  their  street  lighting  to  examine  into  the 
system  as  supplied  by  the  C^anadian  Gener.1l  Electric  Company 
of  Toronto.  They  will  find  the  lamps  and  transformers  the  simp- 
lest and  most  flexible  (for  controlling  the  current)  that  is  in  the 
market.  Yours  truly, 

A.   Sangster, 
Superintendent  Sherbrooke  Gas  &  Water  Company. 


THE  FUTURE  OF  THE  STEAM  TURBINE. 

From  a  paper  on  the  future  of  the  steam  turbine,  by 
Mr.  W.  E.  VVarrilow,  in  a  recent  issue  of  the  Electrical 
Review,  some  interesting  facts  about  the  advantages 
of  the  steam  turbine  may  be  gathered. 

Possessing  but  one  rotating  part  and  requiring  no 
special  foundation,  it  embodies  all  that  could  be  desired 
for    coupling  to  any  type  of  dynamo  for  direct  or  alter- 


nating current.  The  improvments  effected  in  its  con- 
struction and  its  employment  in  a  large  number  of  elec- 
tricity works  in  this  or  other  countries  should  indicate 
that  it  is  destined  to  fill  a  prominent  place  in  the  gen- 
erating stations  of  the  immediate  future.  Unlike  the 
early  undertakings,  the  schemes  which  are  now  planned 
demand  units  having  capacities  running  into  thousands 
of  kilowatts,  instead  of  hundreds,  so  that  the  class  of 
engine  which  the  turbine  represents  has  every  oppor- 
tunity of  appearing  to  the  best  advantage,  as  far  as 
steam  consumption  is  concerned.  This  question  of 
consumption  of  steam  in  pounds  per  kilowatt  has  been 
a  favorite  one  with  consultants,  the  makers  of  engines 
being  encouraged  by  the  offer  of  a  bonus  to  reduce  it 
as  much  as  possible.  The  guaranteed  performance  of 
a  reciprocating  engine  in  this  respect  has  often  given  it 
the  preference  over  such  an  engine  as  the  turbine, 
though  no  ciilculation  has  been  made  as  to  the  possi- 
bilities of  either  engine  to  get  out  of  order,  or  increase 
its  steam  consumption  with  time. 

An  important  feature  of  the  steam  turbine,  not 
always  considered,  is  the  freedom  from  great  or  sudden 
angular  variations  in  speed.  This  defect  in  reciprocat- 
ing engines  has  been  noticed  at  length  elsewhere  in 
these  columns,  and  it  is  one  which  is  of  constantly  in- 
creasing importance.  With  its  high  rotative  speed, 
and  entire  absence  of  reciprocating  parts,  it  is  practi- 
cally impossible  for  any  appreciable  variation  in  speed 
to  occur  in  the  course  of  a  single  revolution,  the  speed 
changes  necessarily  extending  over  a  number  of  revo- 
lulions,  and  being  gradual  in  their  nature,  while  with 
the  use  of  properly  proportioned  governors,  even  these 
gradual  variations  in  speed  may  be  kept  within  very 
narrow  limits. 

A  modern  turbo  plant  of  1,500  kilowatt  capacity  will 
stand  on  a  floor  space  of  728  square  feet,  and  will  have 
its  own  condensing  plant  at  that.  No  foundations  are 
needed  for  its  reception,  and  no  oil  is  necessary  for  the 
lubrication  of  the  rotating  parts  acted  upon  by  steam. 
In  both  these  items  it  will  be  at  once  seen  that  large 
economies  in  time  and  material  will  be  effected,  the 
absence  of  oil  in  the  steam  especiallx'  enabling  the  con- 
densed water  to  be  returned  to  the  boilers.  The  ma- 
chine when  delivered  can  be  assembled  on  its  particular 
portion  of  the  engine  room  floor,  and  no  vibration  will 
take  place  while  the  plant  is  in  motion.  The  appear- 
ance of  the  engine  room  will  also  be  greatly  enhanced, 
in  that  the  turbo  sets  occupy  little  head  room,  and  con- 
sequently will  cut  off  little  or  no  light  from  the  windows. 
The  small  vertical  space  needed  also  does  much  to  de- 
crease the  cost  of  buildings  as  well  as  the  steam  and 
exhaust  piping  for  the  turbine.  Combined  with  these 
are,  the  little  attention  required  both  for  running  and 
maintenance,  and  the  ease  of  manipulation  for  parallel 
running  on  account  of  the  even  turning  moment. 

That  the  early  types  of  turbine  were  extravagant  in 
steam  is  well  known,  but  this  fault  was  due  to  the 
comparative  scarcity  of  data  in  the  design  of  such 
engines,  as  well  as  the  fact  that  very  small  units  were 
required  for  electric  supply  purposes. 

The  day  of  the  small  station  is,  however,  about  to 
depart,  so  that  the  turbo  set  can  appear  to  its  best 
advantage  under  the  improved  conditions,  and  where 
the  reciprocating  engine  must  ultimately  fail,  the  tur- 
bine can  be  looked  to  as  a  reliable  substitute.  Such  a 
fact  is  not  one  to  cause  regret  on  the  part  of  enginers; 
rather  should  they  welcome  the  new  engine  as  a  means 
of  deliverance  from  the  difficulties  which  progression 
on  the  present  lines  must  assuredly  bring.  The  exist- 
ing state  of  competition  in  all  industries,  but  especially 
the  electrical  one,  will  no  doubt  keep  the  reciprocating 
engine  in  our  midst  for  some  years  to  come,  though 
the  same  competition  will  also  bring  more  prominently 
to  the  front  the  steam  turbine,  even  to  the  extent  of 
finally  ousting  its  rival. 
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LEGAL  DECISIONS. 

Ottawa  Electric  Company  vs.  F.  X.  St.  Jacques. — Recent- 
ly the  Supreme  Court  gave  a  verdict  to  the  Ottawa  Electric 
Company  against  F.  X.  St.  Jacques,  proprietor  of  tho  Russell 
House  in  Ottawa,  for  breach  of  contract,  the  defendent  having- 
cut  the  wires  of  the  plaintiff  about  December  i,  1897,  although 
the  contract  did  not  expire  until  October  31,  1900.  The  Court 
directed  the  local  Masler-in-Chancery  to  fix  damages,  which  he 
placed  at  $5,413.     His  decision  is  given  below: — 

The  plaintiffs  and  defendant  are  agreed  as  to  the  general  prin- 
ciple which  should  govern  the  assessing  of  the  damages,  namely, 
that  the  parlies  are  as  far  as  possible  to  be  placed  in  the  position 
they  would  have  been  in  had  the  contracl  not  been  broken.  I 
need  not  therefore  discuss  any  of  the  numerous  cases  referred  to 
in  that  connection  on  the  argument. 

But  the  parties  differ  widely  as  to  how  that  principle  should  be 
applied  to  the  facts  of  the  present  case. 

The  plaintiffs  allege  that  with  their  total  installation  of  63,000 
hghts,  necessitating  the  carrying  of  a  variable  "load"  of,  in  the 
neighborhood,  of  19,000,  which  would  always  bear  overloading 
to  a  greater  e.xtent  than  600,  the  cutting  off  of  the  Russell  House 
lights  had  no  effect  in  reducing  their  general  expense.  They 
point  out  that  their  machinery  is  driven  almost  exclusively  by 
water  power,  and  that  the  watei  flows  on  an*d  the  wlieels  go 
round  and  necessitate  the  presence  of  the  staff  whether  or  not 
the  electricity  is  being  used.  They  say  that  iheir  smallest  gen- 
erator has  a  capacity  of  1000  lights,  and  that  even,  therefore, 
had  their  "load"  been  reduced  by  the  total  number  of  lights  in 
the  Russell  House,  it  would  not  have  enabled  ihem  to  throw  out 
a  single  machine  and  in  that  way  save  anything  in  wages  of  em- 
ployees. They  allege  that  the  only  possible  items  of  expense 
saved  to  them  by  the  cutting  off  of  the  lights  were  (1)  the  cost  of 
lamp  renewals,  which  under  the  terms  of  the  contract  the\'  were 
to  supply,  and  (2)  the  additional  coal  which  they  would  have 
burned  in  iheir  auxiliary  steam  station  during  the  portions  of 
each  year  that  it  was  in  operation,  assuming  that  all  of  the  defend- 
ant's lights  would  have  been  supplied  from  there.  Particulars 
of  these  deductions  will  be  found  at  pages  11  and  12  of  the 
printed  case,  subject  to  certain  corrections  appearing  in  Mr. 
Dion's  evidence  on  the  reference,  (pages  53  and  54).  They 
amount  altogether,  according  to  the  plaintiffs,  to  $1321.31,  which 
sum,  deducted  from  the  $11,666.66  which  they  would  have 
received  under  tlie  terms  of  the  contract,  would  make  the  dam- 
ages calculated  in  this  way,  $10,345.35. 

The  defendant,  on  the  other  hand,  contends  that  the  true 
method  of  getting  at  the  plaintiffs'  loss  is  by  taking  their  total 
revenue  for  the  period  in  question,  plus  the  $11,666.66  which 
they  should  have  received  under  the  contract,  and  deducting 
therefrom  the  total  expenditure,  including  interests  on  loans,  plus 
an  allowance  to  represent  depreciation  of  plant,  to  get  the  true 
profit;  when,  as  he  argues,  the  loss  will  be  a  sum  bearing  the 
same  proportion  to  what  would  have  been  received  under  the 
contract  as  the  total  profit  does  to  the  total  receipts.  This 
method  is  worked  out  in  Exhibit  12  and  results  in  fixing  on  the 
total  sum  of  $185.30  as  the  amount  of  the  plaintiffs  damages. 

In  addition  to  these,  two  other  methods  are  suggested,  which 
I  will  have  occasion  to  examine  later. 

The  plaintiffs  cite,  in  support  of  their  contention,  the  case  of 
Boyd  v  Oueen.  a  decision  of  Mr.  Justice  Henr\',  sitting  as  a 
Judge  of  the  Exchequer  Court,  reported  in  1  Exchequer  Court 
(Canada)  at  page  186.  The  defendant,  on  the  other  hand,  relies 
on  Woodburn  v  The  Queen,  decided  by  Mr.  Justice  Burbidge 
and  reported  in  6  Exchequer  Reports  (Canada)  at  page  12.  Both 
were  suits  for  damages  due  to  the  giving  to  outside  parties  by 
the  Dominion  Government  of  work  which  should  have  gone  to 
the  suppliants  uuder  their  respective  contracts.  The  defendant's 
counsel  seemed  to  assume  that  the  decisions  were  in  conflict,  but 
they  do  not  appear  to  me  to  be  so.  The  facts  in  the  two  cases, 
or  perhaps  the  views  respectively  taken  of  them  by  the  two 
learned  judges,  differed,  but  the  same  principle  underlies  both 
decisions.  In  the  Boyd  case  the  items  sought  to  be  deducted 
from  the  contract  price  were  additional  superintendence;  and  a 
proportionate  amount  for  depreciation  of  plant,  rent  and  depreci- 
ation of  buildings,  insurance  on  buildings,  machinery,  fuel  and 
taxes  and  water  rates.  Mr.  Justice  Henry  held  that  had 
Mortimer  actually  done  the  work  in  question  he  would  not  have 
had  to  pay  out  anything  more  under  any  of  the  several  heads 
than  he  had  in  fact  paid  out  in  carrying  on  his  ordinary  business, 
and  he  disallowed  the  items.  In  the  Woodburn  case  the  conten- 
tion was  that  no  amount  should  be  deducted  to  represent  the 
wages  that  would  have  been  paid  out  for  the  performing  of  the 
work,  the  suppliant  alleging  that  he  had  staff  enough  to  have 
done  all  of  the  work  in  question  in  addition  to  his  regular  work, 
and  that,  had  he  done  it,  he  would  have  been  at  no  extra  expense 
for  wages.    Mr.  Justice  Burbidge  savs  regarding  this  contention: 

"I  do  not  believe  it  to  be  possible  that  the  additional  work  in 
this  case  could  have  been  done  without  any  extra  cost  for  labor, 
if  the  work  sent  to  the  suppliant  and  executed  by  him  had  been 
done  in  a  prudent  and  careful  business  manner." 

To  my  mind  this  iudgment  ot  Mr.  Burbidge  assumes  what  Mr. 
Justice  Henry  in  the  other  case  expressly  decides,  that  in  getting 
at  the  damages  in  a  case  of  this  kind,  the  only  detluctions  which 
should  properl)'  be  made  from  the  contract  price,  are  amounts 
which  the  party  would  have  actually  had  to  pay  out  had  he  per- 
formed the  work.  This  is  the  principle  contended  for  by  the 
plaintiffs  and  to  my  mind  it  is  the  true  one,  for  in  that  wav  alone 
can  an  amount  be  arrived  at  which  will  place  the  party  in  the 
same  position  as  if  the  contract  had  never  been  broken. 


Such  being  the  case,  are  the  plaintiffs  right  in  contending  that 
the  only  extra  expense  they  would  have  been  put  to  had  the  con- 
tract been  carried  out  would  have  been  the  cost  of  lamp  renew- 
als and  of  the  extra  coal  that  would  have  been  burned  at  their 
steam  station?  I  do  not  think  so.  Suppose  that  from  the  begin- 
ning to  the  end  of  the  period  in  question  their  total  installation, 
their  average  load,  their  working  expenses,  and  their  business 
generally  had  remained  absolutely  the  same;  suppose  they  had 
added  no  machinery  and  made  no  other  alterations  in  or  addi- 
tions to  their  plant,  and  that  the  cutting  off  of  the  Russell  House 
lights  did  not  enable  them  to  throw  out  a  single  generator  and 
thus  save  anything  either  in  wages  or  wear  and  tear.  Un  Jer 
such  circumstances  I  quite  agree  that  in  arriving  at  the  damages 
the  only  items  to  be  deducted  would  be  those  they  contend  lor. 
But  the  facts  are  far  otherwise.  Instead  of  being  at  a  standstill 
the  plaintiffs  business  was  a  rapidly  increasing  one.  Taking 
their  annual  statements  for  1898  and  1901  respectively,  (put  in  as 
Exhibits  4  and  5)  it  will  be  seen  that  in  the  three  intervening 
years  their  total  revenue  increased  from  $159,583  54  to  $196,363.- 
22;  their  total  expenses  from  $109,117.61  to  $160,379.86;  the 
value  of  their  assets  from  $1,249,636.21  to  $1,551,247.67,  and 
their  total  installation  of  incandescent  lights  from  63,113  1093,- 
207.  How  can  it  be  said  in  the  face  of  these  figures,  that  the 
cutting  off  of  600  or  750  lights  m  ide  no  difference  in  their 
expenses,  other  than  under  the  two  hears  mentioned  ?  It  doubt- 
less had  no  recognizable  effect,  in  so  far  as  the  Company  was 
concerned,  but  it  certainly  had  some  effect — an  effect  which  I  am 
bound  to  endeavor  to  measure.  The  proverbial  "drop  in  the 
bucket  "  may  have  no  appreciable  effect  on  the  amount  of  water 
therein,  but  every  added  drop  hastens  the  moment  when  the 
filling  of  the  vessel  necessitates  the  replacing  of  it  by  another. 
Take  the  case  of  the  Company's  generators  and  suppose  that  for 
every  2000  lights  added  to  the  total  installation  a  new  generator 
must  be  puf  in.  The  addition  of  600  lights,  even  though  ihey 
themselves  may  still  be  carried  on  the  existing  machines,  brings 
the  Company  that  much  nearer  to  the  time  when  the  new  gener- 
ator must  be  put  in;  and,  coiversely,  the  cutting  off  of  600  lights 
postpones  to  a  like  extent  that  day.  It  is  said  that  a  variable 
load  of  only  about  one-third  of  the  installation  is  carried  and  that 
the  machinery  will  always  bear  overloading  to  a  greater  extent 
than  600  or  750  lights;  but  this,  to  my  mind,  does  not  affect  the 
question.  It  is  clear  that  the  load  must  bear  a  proportion,  vari- 
ble  perhaps,  but  variable  within  fixed  limits,  to  the  total  installa- 
tion. The  load  carried  in  1901  must  be  greater  than  that  carried 
in  1898  in  proportion,  or  at  all  events,  roughly  in  proportion,  to 
the  difference  in  the  installation.  It  follows  from  this  that  every 
change  in  the  installation  by  the  additional  or  substraction,  not 
alone  of  600  lights,  but  even  one  single  light,  has  an  effect, 
though  perhaps  an  extremely  slight  effect,  on  the  total  load 
carried,  and  consequently,  on  the  number  of  generators  in  use 
and  the  cost  of  running  them.  The  same  argument  applies  to  all 
of  the  various  items  of  expense  and  I  think  proves  conclusively 
that  in  order  to  arrive  at  the  amount  which  the  plaintiffs  would 
have  been  in  pocket  had  the  contract  been  carried  out,  the  de- 
ductions from  the  contract  price  should  by  no  means  be  limited 
to  the  two  items  of  expense  suggested  by  them. 

How,  then,  of  the  method  suggested  by  the  defendant?  It  is 
open  to  the  obvious  and,  I  think,  fatal  objection  that  it  assumes 
all  of  the  Company's  contracts  to  have  been  equally  profitable. 
Suppose  the  Company's  business  in  general  was  being  carried  on 
at  a  loss,  but  that  the  present  contract  was  entered  into  at  a 
figure  which  made  it  profitable.  According  to  this  mode  of  cal- 
culation there  would  be  no  damages — the  balance  might  in  fact 
be  largely  the  other  wav.  The  possibility  of  such  a  result  shows 
the  unreliability  of  the  method. 

Two  alternative  calculations,  based  on  the  suppo.sed  cost  per 
light,  are  put  in,  one  on  behalf  of  the  plaintlfis  by  Mr.  Dion 
(Exhibit  2)  and  the  other  on  behalf  ot  the  defendants  by  Mr.  R.A. 
Ross  (Exhibit  11).  Mr.  Dion's  calculation  is  a  working  out  of 
the  following  proportion: — The  average  maximum  load  carried  is 
to  the  total  years  ex])enses  as  the  number  of  the  lights  in  ques- 
tion is  to  the  proportion  of  those  expenses  attributable  to  those 
lights.  Mr.  Ross'  formula  is  somewhat  similar  but  is  based  on 
what  be  considers  to  have  been  the  average  daily  lamp  hours. 

Before  proceeding  to  deal  with  these  calculations  it  will  be 
necessary  to  dispose  of  three  preliminary  questions  much  debated 
on  the  argument.  The  first  of  these  is  as  to  whether  or  not  sums 
paid  out  by  the  Company  as  Interest  on  debentures  and  other 
loans  to  them  should  be  included  in  the  expenses,  the  proper  pro- 
portion of  which  must,  according  to  either  method,  be  deducted 
from  the  contract  price  in  arriving  at  the  profit  which  the  plain- 
tiffs have  lost  by  reason  of  the  defend.mt's  breach  of  contract. 
I  think  clearly  not.  It  is  admitted  that  dividends  should  not  be 
included  and  interest  appears  to  me  to  be  on  much  the  same 
footing.  Take  the  following  illustration  :  Suppose  two  men  are 
carrying  on  the  same  business  side  by  side  under  precisely 
similar  conditions  and  with  the  same  amount  of  capital  invested 
— say  $10,000,  the  only  difference  is  that  whereas  "A"  has  fur- 
nished his  own  $10,000,  "B"  has  only  furnished  $5,000,  borrow- 
ing the  other  $5,000  from  a  bank  at  6%.  Could  it  be  said  that 
the  cost  of  manufacturing  the  articles  was  greater  in  the  case 
of  "  B  '  than  in  that  of  '  '.A.  "  ?  Suppose,  furthur,  that  "B  " 
might  have  advanced  the  additional  $5,000  out  of  his  own  funds 
but  preferred  to  leave  it  invested  at  say  8  per  cent,  and  to  borrow 
the  amount  at  6  per  cent.,  thus  saving  2  per  cent.  The  whole 
arrangement  is,  suppose,  a  more  advantageous  one  to  "B  ih.an 
".A's"  is  to  him.  In  llie  event  of  .assessments  of  damages  by 
the  two  manufacturers  siniil.ir  to  the  one  as  we  are  now  dealing 
with,  could  it  be  said,  that  "As"  loss  w.as  greater  than  "B's"? 
The  proposition  Ims  only  to  be  stated  for  the  absurdity  of  it  to 
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appear.  Leaving  out  of  the  question  the  $joo  that  "B"  pays  to 
bank  for  interest — by  which  arrangement  he  nets  $120  more  than, 
on  the  supposition,  "A"  does — both  nieit  lose  exactly  the  same 
amount  per  article  by  reason  of  the  non-fulfillment  of  the  respect- 
ive contracts.  Clearly  "B's"  loss  cannot  be  less  than  "A's." 
I  think  the  key  to  the  situation  is  to  be  found  in  the  distinction 
drawn  by  one  of  the  witnesses  between  the  gross  profits  of  a 
business  and  the  net  profits.  The  former  is  the  difference  be- 
tween the  actual  cost  of  manufacture  (including  of  course  mar- 
keting) and  the  selling  price  ;  the  latter  is  the  amount  which 
eventually  reaches  the  pockets  of  the  shareholders  or  manu- 
facturer. Interest  paid  on  money  expended  on  plant,  while  it 
certainly  affects  the  net  profits,  is  not  to  be  cojisidered  in  calcu- 
lating the  gross  profits,  and  it  is  with  them  that  we  have  to  do 
here. 

The  second  question  is  as  to  depreciation  of  plant,  the  defend- 
ant contending  that  in  calculating  the  plaintiffs'  profits,  and  con- 
versely the  cost  of  producing  light,  a  percentage  should  be 
written  off  under  that  head.  It  is  not  the  custom  of  the  plaintiffs 
to  write  off  anything  in  their  books  for  depreciation.  A  rest  ac- 
count is  maintained  which  serves  the  same  purpose.  Moreover, 
the  Company's  plant  is  by  constant  repairs  and  renewals  main- 
tained in  a  high  slate  of  efficiency.  It  is  also  being  constantly 
enlarged,  renewed  and  added  to,  expenses  of  this  character  be- 
ing charged  to  capital  account.  The  company  also  point  out 
that  their  water  privileges  and  their  franchise  are  always  in- 
creasing in  value  and  they  say  that  this  is  of  itself  sufficient  to 
offset  an}'  depreciation  in  the  value  of  their  plant.  .  It  seems  to 
me  that  depreciation  of  plant,  whether  due  to  wear  and  tear  or 
to  what  has  been  called  "novation,"  is  in  a  position  somewhat 
analagous  to  that  of  interest.  It  is  a  question  of  impairment  of 
capital.  Plant  is  capital,  and  while  an  amount  to  offset  its  de- 
preciation may  very  properly  be  deducted  before  ascertaining 
the  net  profits,  it  does  not  appear  to  me  to  affect  the  gross 
profits.  Moreover,  where  one  portion  of  the  plant  is  increasing 
in  value  to  an  amount  equal  to  or  greater  than  the  depreciation 
of  the  balance,  the  total  value  of  the  plant  is  not  decreasing  and 
it  may  be  unnecessary  to  make  any  deduction  for  depreciation 
even  in  the  net  profits.  The  question  is  by  no  means  free  from 
doubt,  but  on  the  whole  I  think  I  would  make  no  deduction  under 
this  head  either. 

The  third  preliminary  question  which  it  is  necessary  to  deter- 
mine is,  what  number  of  lights  would  the  plaintiffs  have  had  to 
itiaintain  during  the  period  in  question  had  they  continued  to 
light  the  defendants  premises  under  the  contract.  The  calcula- 
tions of  the  plaintiffs  are  based  on  600,  though  it  was  argued  for 
them  that  the  number  should  be  only  549.  The  defendant's  cal- 
culations, on  the  other  hand,  suppose  750,  though  evidence  is 
given  on  his  behalf  of  their  being  as  many  as  789  covered  by  the 
contract  at  the  time  of  the  cutting  of  the  wires.  The  contract 
which  will  be  found  at  page  36  of  the  printed  appeal  book  was 
for  all  the  "electric  incandescent  lights  on  the  premises  at 
present  occupied  by  (the  defendant),  being  the  Russell  House  on 
Sparks  street,  Ottawa,"  subject  to  the  following  exception  :  "  It 
is  understood  that  the  lights  in  the  dining  room,  rotunda  and 
kitchen  are  not  included  in  this  contract."  The  most  important 
evidence  as  to  the  number  of  lights  in  operation  at  the  time  of 
the  breach,  is  ihat  of  Louis  Charbonneau,  a  porter  in  the  hotel, 
whose  duty  it  was  to  look  after  the  lamps,  repairing  them  when 
out  of  order  and  putting  up  new  ones  when  necessary.  His 
count,  the  result  of  which  is  contained  in  Exhibits  12  and  14, 
shows  789  lights  exclusive  of  those  in  the  rotunda,  dining  room 
and  kitchen,  made  up  of  240  on  the  ground  floor  and  in  the 
basement,  and  549  in  the  upper  halls  and  bedrooms.  The  latter 
figures  are  admitted  to  be  correct,  but  the  plaintiffs  contend  that 
it  was  never  intended  that  they  should  light,  under  this  contract, 
any  portion  of  the  hotel  below  the  bedroom  flats.  There  is  no 
warrant  for  this  in  the  agreement  and  I  cannot  so  hold.  The 
plaintiffs  were  bound  to  light  the  whole  hotel,  other  than  the 
dinmg  room,  rotunda  and  kitchen,  and  I  cannot  accede  to  their 
contention  that  pantries,  servant's  quarters,  etc.,  are  included  in 
term  "  kitchen."  There  are,  however,  some  lights  shown  in  Ex- 
hibit 13,  such  as  those  in  the  cigar  store  and  billiard  room,  which 
Mr.  Street  says  were  always  paid  for  separately.  These  two 
portions  of  the  hotel  were  sub-let  and  possibly  the  parties  agreed 
that  they  were  not,  properly  speaking,  part  of  the  hotel.  Mr. 
Street  produced  an  account  for  132  extra  lights,  rendered  to  the 
defendant  on  February  iith,  1898  (Exhibit  16).  Of  these,  four 
in  the  dining  room  and  forty-six  in  the  rotunda  are  not  in  ques- 
tion, reducing  the  number  to  82.  It  will  be  noted  that  the  ac- 
count was  not  rendered  untill  sometime  after  the  present  dispute 
arose,  and  although  amounting  to  $280.75  '^  was  settled  at  $125. 
It  would  not  therefore  be  safe  to  place  too  much  reliance  on  it  as 
a  piece  of  evidence.  Deducting  all  lights  which  can  on  the  evi- 
dence fairly  be  deducted  from  those  included  in  Exhibit  13,  there 
SI  ill  remain  considerably  over  700  which  I  think  I  should  find 
were  being  operated  under  the  contract  at  the  time  of  the  breach. 
There  is  another  consideration  which  appears  to  be  material. 
The  agreement  did  not  limit  the  number  of  lights  and  Charbon- 
neau says  he  was  in  the  habit  of  putting  in  additional  ones  when- 
ever required.  It  would  seem  therefore  highly  probable  that  had 
the  plaintiffs  continued  to  light  the  hotel  for  the  period  in  ques- 
tion the  nuinber  Of  lights  would  have  continued  to  increase  as 
they  evidently  had  previously  been  increasing,  and  this,  quite 
apart  from  lights  installed  in  new  portions  of  the  hotel,  which  it 
might  have  been  contended  could  not  fairly  have  been  included 
in  the  lighting  the  plaintiffs  had  contracted  to  do.  On  the  whole 
I  think  it  a  reasonable  conclusion  that  the  plaintiffs,  had  they 
continued  to  light  the  defendant's  premises  under  their  contract, 
would  have  had  to  maintain  on  an  average  in  the  neighborhood  of 


750  lights,  and  I  shall,  I  think,  be  coming  as  near  as  practicable  to 
the  true  facts  if  I  find  the  number  on  which  the  calculation  of  the 
damage  should  be  based,  to  be  750  as  contended  by  the  defendant. 

Returning  to  the  calculations  set  forth  respectively  in  Exhibits 
2  and  1 1,  of  the  charges  for  interest  and  depreciation  are  dropped 
from  the  latter  and  the  former  is  put  on  a  basis  of  750  lights,  they 
are  found  r^ot  to  differ  very  materially  from  each  other.  In  fact, 
Mr.  Ross  arrives  at  a  result  more  favorable  to  the  plaintiffs  than 
does  Mr.  Dion.  If  I  have  rightly  understood  it,  the  attitude  of 
the  Company  with  regard  to  the  calculation  in  Exhibit  2  is  as 
follows  :  They  of  course  contend  that  the  true  mode  of  assessing 
the  damages  is  that  followed  in  the  particulars  at  pages  1 1  and 
12  of  the  printed  case.  If,  however,  the  cost  per  light  is,  con- 
trary to  their  contention,  to  be  taken  as  a  basis,  then  the)'  say 
the  damages  should  be  arrived  at  in  the  manner  indicated  in 
Exhibit  2.  1  have  already  lotmd  that  the  plaintiff's  original  con- 
tention is  not  supported  by  the  evidence.  The  method  suggested 
by  the  defendant  being  equally  faulty,  the  only  remaining  basis 
for  the  calculation  of  damages  would  seem  to  be  the  cost  per 
light.  On  that  basis  I  must  say  I  think  the  mode  of  calculation 
adopted  in  Exhibit  2  is  most  liberal  to  the  defendent.  It  will  be 
seen  that  Mr.  Dion  has  treated  the  matter  as  though  the  whole 
of  the  Russell  House  lights  were  burning  at  the  times  when  the 
maximum  loads  were  recorded.  I  cannot  help  thinking  that  this 
was  at  first  an  oversight,  but  when  giving  his  evidence  Mr.  Dion 
said  he  was  in  this  way  allowing  for  any  loss  on  the  lines  (ques- 
tions 20S-209)  or  any  possible  mistakes  in  approximations  (ques- 
tions 238-246).  His  opinion  was  that  not  more  than  400  out  of 
600  lights  would  probably  be  burning  at  once,  but  in  view  of 
Charbonneau's  evidence  I  should  say,  taking  the  whole  year 
round,  400  would  be  decidedly  an  outside  figure.  Mr.  R.  A. 
Ross,  it  is  true,  stated  that  lights  paid  for  on  "flat"  rates  were 
always  treated  as  "  load,"  or,  in  other  words,  it  was  assumed 
that,  the  cost  not  depending  on  the  hours  of  burning,  such  lights 
would  be  kept  burning  for  at  least  a  portion  of  every  night. 
There  is  doutjtless  some  modicum  of  truth  in  this,  but  on  the 
evidence  it  was  clearly  not  true  of  the  Russell  House  lights.  In 
the  result,  however,  both  Mr.  Dion  and  Mr.  R.  A.  Ross  agree  in 
treating  the  whole  Russell  House  installation  as  "  load,"  though 
they  give  different  reasons  for  doing  so.  It  will  be  found,  on 
figuring  out,  that  the  average  maximum  load  of  incandescent 
lights  in  the  first  year  in  question  stood  to  the  Company's  total 
installation  of  incandescent  lamps  in  the  ratio  of  r  to  3. 377,  and 
Mr.  Dion  in  working  out  his  calculation  might  well  have  assumed 
to  take  1/3.377  o*"  the  Russell  House  lights  instead  of  the  total 
number.  There  could  have  been  no  question  of  loss  on  the  lines, 
since  the  proportion  is  between  the  total  average  maximum  load 
and  the  total  installation.  .\nd,  as  regards  possible  mistakes  in 
approximations,  they  appear  to  me  as  likely  to  work  in  favor  of 
as  against  the  defendant.  On  the  other  hand,  the  calculation 
would  have  been  based  on  the  assumption  that  the  defendants 
lights  would  have  been  burned  on  the  same  average  as  all  other 
lights  installed,  including  those  paid  for  at  meter  rates,  an 
assumption  no  doubt  too  favorable  to  the  plaintiffs.  I  have  my- 
self taken  the  trouble  to  work  out  the  cost  per  light  on  this  basis, 
the  following  being  my  figures  : 

Taking  the  first  year,  1S97-98,  the  total  installation  of  incan- 
descent lights  was  63,1 13.  The  Company,  however,  also  supplied 
arc  lights  and  motor  power,  and  as  expenses  were  not  kept  separ- 
ately it  is  necessary  to  take  account  of  them.  Mr.  Dion  has 
given  us  the  equivalent  to  these  incandescent  lamps  as  being, 
taking  the  average,  5,500  and  3,190  respectively,  but  these 
figures  represent  loads,  and  must  be  increased  to  represent  in- 
stallation. The  average  maximum  load  for  incandescent  lights 
in  that  year,  based  on  the  figures  in  Exhibit  2,  was  18,690. 
Carrying  the  calculation  to  the  third  decimal,  this  is,  as  I  have 
said,  1/3.377  '''  ""^  installation.  Multiplying  8,690,  the  sum  of 
5,500  and  3,190  by  3377  gives  29,346  as  the  installation  that 
would  be  represented  by  the  arc  lights  and  motors.  This  added 
to  the  63,113  gives  the  equivalent  of  an  installation  of  92,459  in 
that  year.  The  total  expenses  of  the  year,  after  deducting 
interest,  were  $84,186.16,  but  as  the  period  in  question  included 
only  five  months  of  that  year,  we  must  take  five-twelfths  of  Ihat 
sum  or  $35,077.57.  Dividing  this  by  92,459,  the  total  installation 
gives  .37926  as  the  cost  per  light  for  that  portion  of  that  year,  or 
for  750  lights,  $284.45. 

In  the  second  year,  1898-99,  the  total  installation  of  incandes- 
cent lights  was  77,255,  and  the  average  maximum  loads  for  arc 
lights  and  motors  were  5,500  and  3,975  respectively,  or  a  total  of 
9,475.  Assuming  that  the  ratio  of  load  to  installation  remained 
about  the  same  as  in  the  previous  year,  and  multiplying  the  9,475 
by  3.377,  we  get  31,997  as  the  equivalent  in  incandescent  lamps 
installed,  of  the  arc  lights  and  motors,  or  a  total  installation  of 
109,252  incandescent  lamps.  Dividing  this  into  $91,298.00,  the 
total  expenses  exclusive  of  interest,  gives  a  cost  of  .83566  per 
light,  or  $626.75  f"''  "'^  7.S°  li.tchts- 

In  the  third  year,  1899-1900,  the  total  installation  of  incandes- 
cent lignts  was  87,114  and  the  average  maximum  loads  for  arc 
lights  and  motors  were  5500  and  4625  respectively,  or  a  total  of 
10,125.  Multiplying  this  again  by  3.377  gives  34,192  as  the 
equivalent  in  incandescent  lamps  installed  of  the  arc  lights  and 
motors,  or  a  total  installation  of  121,336.  Dividing  this  into 
$100,518,  the  total  expenses  exclusive  of  interest  givesa  cost  of 
.82842  cents  per  light  or  $621.32  for  750  lights. 

In  the  fourth  year  I  do  not  appear  to  have  the  figures  for  the 
maximum  loads,  but  the  total  installation  of  incandescent  lamps 
was  93,207,  and  assuming  that  the  equivalent  in  installation  of  in- 
candescent lamps  of  the  arc  lamps  and  motors  increased  this 
year  in  the  same  ratio  as  in  the  previous  year,  the  figures  for 
them  would  be  34,648,  making  a  total  installation  of  127,855.  The 
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total  expenses  for  the  3ear  were  $133,867.80  (See  Exhibit  6),  and 
taking  six-twelfth  of  this,  or  $66933.90,  and  dividing  into  it  the 
total  installation,  we  get  .5243S  as  tlie  cost  per  light  for  the  first 
six  months  of  the  year  or  $393.29  for  750  lights. 

Summing  up  the  cost,  if  this  method  of  calculation  were  cor- 
rect, would  be  : 

ist  five  months $284.45 

2nd  year 626.75 

3rd  3'ear 621.32 

Last  six  months 393-^9 

$1925.81 
Deducting  this  from  the  contract  price  of  $n,666  would  leave 
the  loss  $9740.19.  No  doubt,  as  I  have  said,  this  method  is  too 
favorable  10  the  plaintiffs,  based  as  it  is  on  the  assumption  that 
the  Russell  House  lights  wer°  not  kept  lighted  an\-  more  than 
the  average  of  lights  installed,  incluaing  those  paid  at  meter 
rates,  but  on  the  other  hand.  Exhibit  2  undoubtedly  errs  in  the 
other  direction. 

The  truth  is  that  without  further  data  which  is  not  before  me, 
and  in  fact  is  not  available,  it  is  impossible  to  arrive  at  a  really 
accurate  result.  However,  as  the  plaintiffs,  if  the  cost  per  light 
must  be  taken  as  a  basis,  are  satisfied  with  the  method  of  arriv- 
ing at  it  employed  in  Exhibit  2,  I  do  not  see  that  I  can  do  better 
than  adopt  it.  Mr.  Dion  makes  the  damages  calculated  in  this 
way  $6,664  for  600  lights.  For  750  lights  this  would  mean  $5,413 
and  at  that  figure  I  assess  the  plamtiff  s  damages. 

It  will  be  seen  that  in  adopting  these  figures  I  am  largely  in- 
fluenced by  the  fact  that  they  are  the  result  of  the  Company's 
own  calculation.  If  it  were  necessary  to  make  any  material 
alteration  in  the  basis  of  that  calculation — if  for  instance  I  felt 
bound  to  add  to  the  expenses  the  amounts  paid  for  interest  and  a 
percentage  on  the  value  of  the  plant  by  way  of  depreciation — 
I  would  not  in  that  event  deem  it  fair  to  hold  the  Company  in  other 
respects  to  their  figures.  Mr.  Dion  has  allowed  a  liberal  margin, 
perhaps  enough  even  to  cover  interest  and  depreciation.  Taking 
$192^.81,  the  cost  of  the  lights  on  the  basis  of  my  own  tentative 
figuring,  and  adding  10  it  $626.46  and  $1432.84,  which  are  the 
total  charges  for  interest  and  for  depreciation  respectively,  ac- 
cording to  Mr.  Ross'  figures,  as  corrected  by  Mr.  Street  (ppl  44 
and  145  qq  20  and  22),  on  the  basis  of  treating  the  Russell  House 
lights  as  installation  instead  of  load,  we  get  a  total  of  $3985.1 1, 
which  deducted  from  the  contract  price  would  leave  the  damages 
$7680.89,  a  sum  greater  than  the  amount  at  which  I  am  fixing 
them.  As  I  have  said,  this  method  is  too  favorable  to  the  plain- 
tiffs. On  the  other  hand,  in  Exhibit  2,  the  Company  have  been, 
as  r  think,  unnecessarily  liberal  to  the  defendant,  and  as  I  have 
said,  were  I  obliged  to  make  allowances  for  interest  and  depre- 
ciation, I  should  deem  it  unfair  to  hold  them  to  their  figures  and 
should  feel  bound  to  search  for  some  other  and  more  equitable 
basis  of  calculation. 

Re.  City  of  Toronto  Assessment  Appeals. — Judgment  (R) 
on  appeal  by  the  city  corporation  from  a  decision  of  the  County 
Judges  of  York,  Halton  and  Ontario,  upon  the  question  of  the 
assessment  of  the  Bell  Telephone  Company,  the  Toronto 
Electric  Light  Company,  the  Toronto  Railway  Company  and  the 
Toronto  Incandescent  Light  Company,  in  respect  of  their 
assessments  tor  plant,  including  wires,  poles,  etc.  The  Board  of 
County  Court  Judges  reduced  the  assessments  as  confirmed  by 
the  Court  of  Revision.  The  question  upon  the  appeal  was 
whether  the  Board  of  Judges  w^ere  right  in  deciding  that  the  act 
I  Edw.  VII,  ch.  29,  sec.  2  (O),  made  no  difference  in  the  mode 
of  valuing  the  rails,  poles,  wires  and  other  plant  belonging  to 
the  companies,  erected  or  placed  upon  the  highways,  which  was 
held  to  be  proper  bj'  the  decision  in  re  Bell  Telephone  Company 
and  City  of  Hamilton,  25  A.  R.  351,  and  re  London  Street  R.  W. 
Company.  Held,  Maclennan,  J.  A.,  dissenting,  that  the  Board 
of  Judges  were  right  in  so  deciding.  Per  Osier,  J.  A.  : — The 
new  clause  does  no  more  than  enable  the  assessor  to  assess  their 
property  all  together  in  one  ward,  or  to  apportion  the  assess- 
ment among  two  or  more  of  the  wards,  as  he  may  deem  it  ccn- 
venient.  It  merely  removes  one  of  the  difficulties  pointed  out 
in  the  cases  before  decided,  but  does  not  extend  the  principle 
on  which  the  value  of  such  property,  apart  from  the  franchise  of 
the  company  or  its  use  to  a  going  concern,  is  to  be  ascertained 
by  the  application  of  the  rule  provided  by  sec.  28  of  the  assess- 
ment act  for  ascertaining  its  value.  It  is  now  to  be  valued  as  if 
it  were  all  in  one  ward.  That  is  to  say,  as  a  whole  or  as  an 
intergral  part  of  a  whole,  but  still  without  reference  to  its  con- 
nection with  a  franchise  or  its  use  as  the  property  of  a  going 
concern.  The  learned  Chairman  of  the  board  (McDougall,  Co. 
J.)  has  given  a  very  full  and  satisfactory  exposition  of  the  new 
section,  to  which  nothing  can  be  added, except  that  the  decisions 
by  which  the  Court  of  Appeal  is  bound  require  much  more 
comprehensive  legislation  to  remove  their  effect  than  anything 
which  is  found  in  that  clause.  Per  Maclenna,  J.  A.  (dissenting.) 
The  injunction  to  assess  all  property  at  its  actual  cash  value 
still  remains.  So  does  the  mode  of  appraisement  as  if  in  payment 
of  a  just  debt  from  a  solvent  debtor.  But  the  obligation  to  assess 
in  several  wards  is  swept  away,  and  it  may  be  assessed  all 
together  in  any  one  ward,  or  it  may  be  apportioned  amongst  two 
or  more  wards,  and  in  either  case  it  shall  be  valued  as  a  whole, 
or  as  an  integral  part  of  a  whole.  Each  of  the  companies  owns, 
and  is  assessed  for,  freehold  land  in  the  ordinary  sense,  as  well 
as  for  their  rails,  poles,  wires,  etc.,  upon  the  public  streets,  and 
the  two  kinds  of  real  estate  are  connected,  both  in  construction 
and  in  use,  and,  taken  together,  answer  the  description  in  the 
sub-section  "  real  property  belonging  to.  .  .  any.  .  .  in- 
corporated company,  and  extending  over   more    than    one   ward 


in  any  city,"  and  what  the  section  says  is,  that  it  may  be 
assessed  together  in  any  one  of  such  wards.  That  is  what  has 
been  done  here.  It  has  been  valued  as  a  whole,  that  is,  as  if 
the  company,  being  solvent,  were  conveying  the  whole  to  a 
creditor  in  payment  of  a  just  debt.  In  valuing  the  land  of  the 
company  extending  over  several  wards  as  a  whole,  the  value  of 
rails,  poles,  wires,  etc.,  must  be  included  as  a  part  of  the  whole. 
But  even  if  it  becomes  necessary  to  value  a  part  of  the  com- 
pany's real  property  separatelj',  as  in  the  case  of  that  part 
which  may  be  in  a  township  outside  of  a  city  or  town,  where 
perhaps  it  has  no  land  other  than  the  rails,  poles,  wires,  etc.,  on 
the  public  highways,  the  result  must  be  the  same.  It  must  be 
the  full  value  of  these  fixtures  to  the  company,  because  they 
must  be  valued  as  an  integral  part  of  the  whole.  It  plainly 
means  that  it  is  not  to  be  valued  without  reference  to  the  whole 
of  which  it  is  a  part,  but  as  an  essential  part  of  the  whole — as 
something  without  which  the  whole  would  be  incomplete.  It  is 
to  be  valued,  in  short,  at  what  it  is  worth  to  the  debtor,  being 
solvent,  as  a  part  of  the  whole,  so  that  being  solvent,  would  be 
willing  to  let  it  go  at  that  value  in  payment  of  a  debt.  Appeal 
aismissed  with  costs.  % 


A  CANADIAN  ENTERPRISE  IN  BRAZIL. 

A  special  meeting  of  the  directors  of  the  Sao  Paulo  Tramway, 
Light  &  Power  Company,  Limited,  was  held  in  Toronto  on  .April 
30th.  This  company  is  composed  chiefly  of  Canadian  capital- 
ists, who  have  invested  in  an  electric  railway,  light  and  power 
enterprise  at  Sao  Paulo,  Brazil.  Mr.  William  MacKenzie  is 
president  and  Mr.  Fredeiic  Nichols  vice-president  of  the  com- 
pany. 

At  the  meeting  in  question,  it  was  decided  to  increase  the 
capital  stock  of  the  company  from  six  million  to  seven  million 
dollars,  this  being  necessary  owing  to  the  growth  of  business. 
The  original  capitalization  contemplated  the  building  of  an 
electric  railway  in  Sau  Paulo,  the  development  of  water  power 
at  Parnahyba,  the  erection  of  power  transmission  line  and  the 
purchase  of  right  of  way.  .\s  the  undertaking  progressed  the 
company  further  acquired  by  purchase  the  Sao  Pauio  Electric 
Light  Company,  the  V'iacoe  Mule  road,  and  the  Santo  Amaro 
Railway.  It  is  now  proposed  to  extend  the  company's  electric 
railway  line,  increase  the  number  of  motor  cars  and  the  capacity 
of  the  lighting  and  power  plant,  provide  additional  transmission 
wires  from  Parnahyba  to  Sao  Paulo,  acd  a  second  pipe  line  at 
the  hydraulic  plant.  These  extensions  and  improvements  are 
estimated  to  cost  about  $750,000  and  are  expected  to  largely 
augment  the  present  earning  power  of  the  company. 

The  electric  railway  commenced  to  be  operated  in  May, 
1900,  the  motive  power  being  furnished  from  a  temporary  steam 
plant  until  the  ccimpletion  of  the  water  power  plant  in  Septem- 
ber, 1901.  For  the  fifteen  months'  operation"  with  steam,  the 
net  profit  was  $139,823,  but  the  next  succeeding  four  months 
when  operating  by  water  power,  showed  a  net  profit  of  $151,333, 
making  a  total  net  profit  up  to  the  31st  December,  1901,  of 
$291,156.  Since  that  time  the  net  earnings  of  the  company  have 
steadily  increased.  A  dividend  of  5  per  cent,  for  the  past  year 
was  declared. 
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QUESTIONS  AND  ANSWERS 


If  "  \\'.  B  "  will  send  his  name  and  address,  and  ex- 
plain fully  thepointson  which  he  des  res  enlightenment, 
we  shall  endeavor  to  supply  the  information. 


"  Subscriber,"  Elmvale,  Ont.  :  I  am  at  present  run- 
ning a  high  speed  Ideal  engine  (t)  x  lo),  revolutions  per 
minute,  350.  Can  I  by  putting  in  a  counter  shaft  and 
reducing  my  speod  to  one  half  get  the  same  power  out 
of  it  ?      Explain  fully. 

Ans. — Vou  «ill  be  able  to  get  just  the  same  power 
from  your  countershaft,  no  matter  what  the  speed,  ex- 
cept for  the  losses  in  it,  or  to  put  it  another  way,  the 
horse  power  which  will  have  to  be  developed  by  the 
engine  to  do  a  given  amount  of  work  will  be  greater, 
say  by  10  per  cent.,  if  a  countershaft  is  employed  than 
if  it  is  not  used.  We  presume  that  you  intend  to  keep 
the  speed  of  the  engine  constant;  its  power  will  vary 
almost  directly  with  its  speed. 


"  Reader"  :  What  wou'd  be  a  good  dressing  lo  put 
on  a  Mani'la  rope  cable  to  help  keep  it  from  wearing  ■ 
It  has  been  in  use  now  ihree  years.  We  use  it  on  an 
engin^  developing  150  h.p.  It  is  1^  inches  in  diame- 
ter. How  long  do  you  think  such  a  cable  should  last? 
There  are  four  strands  running  off  the  drive  wheel  of 
the  engine  and  one  oflf  the  tightener,  and  five  on  the 
driven  pulley  on  the  line  shaft.  The  distance  between 
the  line  shaft  and  the  engine  shaft  is  about  thirty 
feet.  The  tightener  pulley,  3  feet  in  diameter,  is  one- 
third  way  between  the  two  shafts,  engine  flywheels 
ioj4  f<^et  diameter,  pulley  on  line  shaft  4  feel. 

Ans. — Dressings  for  Manilla  power  transmission  ropes 
are  composed  principally  of  graphite  and  tallow,  with 
a  binder  such  as  molasses.  The  exact  ingredients  and 
the  proportions  in  which  they  are  used  are  more  or  less 
trade  secrets,  all  dealers  in  ropes  for  this  purpose  carry- 
in  stock  dressing  for  their  own  particular  brands.  Your 
most  advisable  course  is  to  buy  from  them  and  use  ac- 
cording to  their  directions.  It  is  difficult  to  estimate 
the  life  of  a  rope,  from  3  or  5  to  8  or  10  years,  depend- 
ing very  much  on  the  load  (strain  or  tension),  velo^it\  , 
care,  etc.;  under  good  average  conditions  you  should 
get  a  life  of  seven  or  eight  years.  See  answer  to 
"  Ned  "  in  issue  of  December  last. 


"Student"  :  In  answering  my  question  No.  3,  in 
the  last  number  of  the  News,  you  say  :  "The  term 
true  watts  is  sometimes  used  in  alternating  correct 
work,  to  distinguish  that  part  of  the  current  in  a  circuit 
which  is  in  phase  with  the  voltage  from  that  part  which 
is  out  of  phase."  I  would  ask,  ist,  if  the  expression 
"in  alternating  correct  work"  as  given  by  the  types, 
was  not  intended  by  you  to  read  "in  alternating  cur- 
rent work."  2nd,  in  measuring  to  get  the  voltage  of 
the  arc  only,  of  an  open  arc  direct  current  series  lamp, 
has  the  term  "true  watts"  any  proper  place  or  applica- 
tion in  connection  with  the  said  measuring  to  get  the 
voltage  of  the  arc  only,  in  the  arc. 

Ans.  —  1st.  The  reading  given  in  our  April  issue,  of 
"alternating  correct  work,"  was  a  typographical  error, 


it  should  have  read,  as  you  say,  "  alternating  current 
work."  2nd.  In  direct  current  work,  except  at  the  in- 
stant of  closing  or  opening  a  circuit  containing  self  in- 
duction, the  current  and  voltage  are  always  in  phase 
with  each  other,  and  therefore  there  is  no  such  a  thing 
as  apparent  watts  or  true  watts,  or  rather  there  is  no 
such  a  thing  as  distinction  between  them,  they  are  the 
same,  and  are  called  simply  the  watts  of  the  circuit. 
It  follows  from  this  that  the  voltage  at  any  instant, 
multiplied  by  the  amperage  at  that  instant,  gives  you 
the  wattage  of  the  circuit. 


"  Subscriber"  desires  to  color  some  incandescent 
limp  globes,  for  decorative  purposes,  green,  red  and 
umber,  by  dipping  into  a  solution  that  will  leave  them 
transparent  and  which  when  dry  will  not  rub  off. 

Ans:  The  quickest  method  is  to  employ  thin  spirit 
lacquer,  which  may  be  made  by  dissolving  aniline  colors 
in  alcohol,  filtering  the  solutions  and  adding  the  same 
to  a  solution  of  gum  sandarac  in  alcohol.  For  red,  use 
eosine;  for  green,  aniline  green;  for  amber,  a  mixture  of 
aniline  yellow  and  Bismarck  brown.  Less  than  one 
ounce  of  these  dyes  will  be  required  for  coloring  enough 
lacquer  to  dip  twenty  globes.  For  preparing  sufficient 
lacquer  for  the  three  colors,  powder  one  pound  gum 
sandarac  of  the  pale  variety,  place  in  a  stoppered 
bottle  with  two  quarts  of  95  per  cent,  sprit,  put  in  a 
warm  place  and  shake  occasionally,  until  the  gum  is 
dissolved;  then  add  one-half  pound  clear  Venice  turpen- 
tine and  filter.  To  hasten  the  solution,  the  bottle  may 
be  placed  in  a  bath  of  warm  water.  Divide  the  result- 
ing so'ution  into  three  portions,  and  add  to  each  the 
previously  prep  ired  alcoholij  solutions  of  aniline  coKrs, 
until  the  lacquer  is  of  sufficient  strength  to  suit  your 
ideas,  which  you  can  readily  test  by  dipping  a  piece  of 
cle  ir  glass  into  the  same.  By  following  this  plan  you 
will  obviate  the  use  of  an  oven  to  dry  your  globes  after 
dipping  and  obtain  a  more  brilliant  effect  than  by  em- 
ploying copal  varnish. 


NEW  FORM  OF  SWITCH. 

A  very  satisfactory  form  of 
fused  switch  has  been  put  on 
the  market  by  the  Canad'an 
General  Electric  Company, 
Limited,  as  shown  in  the  ac- 
companying cuts.  It  consists 
of  a  combinatiin  of  the  well- 
known  punched  clip  spring 
switdi     w^th    the   Edison   fuse 

plug.      It  is   dcsign.d  for  125  vole   service,  and   its  use 

makes    the   operation  of    replacing    a    (use    a  safe  and 

simple  matter,  which   can  be   performed   without  tools. 

This    feature,    combined    w  ith 

the      protection      which       the 

Edison    plug    insures,    makes 

this  form  of  switch   applicable 

in    many    places    where    other 

forms    of   switches   could   not 

well    be  installed.      The  pans 

are  mounted    on  a   substantial 

porcelain  base,  and   the  device 

is  made    with  double  pole    or  trip'e    pole    single   throw 

switches.       The    fuse    plugs    are    furnished     with    any 

capacity  up  to  and  including'  ^^o  ampere^. 
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TELEGRftPH/TELErHONE 

OPERATION  OF  TEI,EPHONE  SYSTEMS. 

In  a  paper  read  at  the  Interstate  Telephone  Conven- 
tion, Chicago,  April  lo,  1902,  Mr.  H.  S.  Herr,  re- 
ferred as  follows  to  the  cost  of  operating  telephone 
systems  : 

Very  few  who  are  engaged  in  the  independent  tele- 
phone business  knew  the  expense  of  operating  or  the 
cost  of  maintenance,  even  approximately,  when  they 
entered  into  the  business,  much  less  did  they  consider 
that  the  expense  increased,  not  only  proportionately  to 
the  number  of  subscribers,  but  in  an  arithmetic  pro- 
gression. To  explain  :  The  expense  of  operating  an 
exchange  of  1,000  subscribers  is  much  more  than  twice 
the  expense  connected  with  an  exchange  of  500.  At 
first  thought  we  naturally  say  that  if  you  can  give  ser- 
vice to  500  subscribers  at  $1  per  month,  you  can  give 
service  to  1,000  for  less.  Practice  proves  just  the  re- 
verse. The  reasons  why  are  many,  some  of  which  may 
be  plainly  understood  by  the  following  : 

When  there  are  500  subscribers  connected  with  an 
exchange,  each  subscriber  can  call  up  500  others,  and 
by  the  time  every  subscriber  calls  up  every  other  sub- 
scriber there  are  sent  through  the  exchange  250,000 
calls  ;  -when  there  are  1,000  subscribers  and  every  sub- 
scriber calls  up  every  other  subscriber  once,  there  are 
not  only  twice  as  many  calls  sent  through  the  exchange 
as  there  were  when  only  the  500  were  on  the  board, 
but  four  times  as  many,  making  1,000,000  calls,  which 
is  the  ratio  in  increase  of  the  use  of  the  telephone  with 
the  increase  of  subscribers.  This  requires  four  times 
as  much  labor  to  take  care  of  1000  subscribers  as 
it  does  to  take  care  of  500,  and  four  times  as  much 
wear  and  tear  on  the  apparatus,  and  much  more  cen- 
tral machinery  or  apparatus  to  do  it  with.  The  same 
is  true  on  oulside  construction.  Consider  that  the  first 
500  subscribers  are  within  a  radius  of  one  mile  from  the 
exchange,  with  an  average  ot  one-half  mile  of  pole 
lines,  and  in  full  metallic  circuit,  it  means  one-half  mile 
of  wire  out  and  one-half  mile  in  ;  the  second  500  come 
within  a  radius  of  two  miles  from  the  exchange, making 
an  average  distance  of  one  and  one-half  miles  for  poles 
and  wires,  or  three  half  mi'es  out  and  three  miles  in, 
making  the  amount  of  construction  to  reach  the  outer 
500  three  times  that  of  the  first  500,  and  four  times 
that  required  to  serve  the  first  500  will  be  required  to 
give  service  to  1,000. 

I  doubt  whether  this  covers  it  all  when  we  consider  • 
the  amount  of  territory  that  must  be  covered  by  poles 
and  wires  as  the  circle  increases.  The  territory  to  be 
covered  within  a  radius  of  one  mile  is  only  a  fraction 
less  than  four  square  miles.  The  territory  covered  in 
a  radius  of  two  miles  is  four  times  that,  or  sixteen 
square  miles,  requiring  twelve  square  miles  to  be 
covered  with  poles  and  wires  to  serve  the  second  500, 
which,  added  to  the  cost  of  the  first  500,  would  make 
four  times  as  much  pole  cost  to  serve  1,000  subscribers 
as  it  requires  to  serve  500.  To  serve  the  out  districts 
the  wires  can  pass  over  the  poles  of  the  first  districts, 
but  the  poles  will  have  to  be  much  larger  and  cost 
more.  The  amount  of  cross-arms  and  wires  and  in- 
sulators is  the  same  as  if  all  the  wires  were  put  on 
separate  poles  from  the  central  office  out. 


SHORT-CIRCUITS. 

The  town  council  of  Gravenhuist,  Ont.,  are  considering  the 
installation  of  a  municipal  telephone  system. 

Tenders  have  just  been  invited  for  completing"  the  installation 
of  the  telephone  system  at  Gladstone  and  Plumas,  Man. 

The  Edmonton  District  Telephone  Company,  of  Edmonton,  N. 
W.  T. ,  propose  lo  extend  their  telephone  line  from  Beaumont  to 
Leduc. 

Tenders  are  invited  by  the  City  o  Ottawa,  Ont.,  for 
installing  a  municipal  telephone  system,  to  be  ready  for  oper- 
ation .^pril  3,  1903,  and  to  be  capable  of  serving  4,000 
subscribers. 

Mr.  H.  Locas,  of  Cheneville,  Que.,  and  others,  are  seeking  in- 
corporation as  the  Telephone  Company  of  LaPetile  Nation,  to 
construct  a  telephone  system  in  the  county  of  Ottawa.  The  cap- 
ital stock  is  $s,ooo. 

The  Luther  Telephone  Companj-  has  been  organized,  with  a 
capital  of  $t,8oo.  Dr.  Campbell,  of  Grand  Valley,  Ont.,  is  presi- 
dent ot  the  company.  The  purpose  is  to  build  a  telephone  line 
connecting  Grand  Valley  and  adjacent  villages. 

The  Canadian  Pi  ess  Association  has  passed  a  resolution  ex- 
pressing its  approval  of  the  action  of  the  Dominion  Government 
\n  granting  financial  assistance  towards  the  establishment  of  the 
Marconi  system  of  telegraphy  between  Great  Britain  and 
Canada. 

The  Parrsboro  Shore  Telephone  Company  is  extending  its 
operations.  The  new  line  from  Parrsboro  to  River  Hebert  is  in 
operation,  and  the  extension  to  Amherst  will  shortly  be  com- 
pleted. .A  telephone  exchange  is  to  be  established  at  Parrsboro. 
which  will  start  with  about  50  subscribers.  Mr.  H.  C.  Jenks  is 
in  charge  of  construction  work  for  the  eompany.  Mr.  D.  A. 
Huntley  has  been  elected  secretary  as  successor  10  Mr.  Edward 
Gillespie. 

There  are  in  Canada,  according  to  a  state  nenl  made  in  the 
Dominion  Parliament,  55  telephone  companies,  of  which  44  ttrc 
at  present  in  operation,  25  in  Quebec,  seven  in  Ontario,  six  in 
Nova  Scotia,  five  in  New  Brunswick,  eight  'in  British  Columbia, 
two  in  the  North-West  Terrilories,  and  one  in  Prince  Edward 
Island,  The  mileage  of  the  Bell  Telephone  Company  is  94,314. 
The  total  telephone  mileage  for  the  Dominion  is  113,294. 

Work  is  progressing  rapidly  on  Marconi's  wireless  telegraphy 
station  at  Glace  Bay,  C.  B.  The  land  upon  which  the  station  is 
being  binM  occupies  ten  acres.  The  power  house  and  operating 
room  are  situated  within  a  square  formed  by  four  towers,  whiih 
lowers  are  210  feet  apart.  The  power  house  is  55x51  feet  and 
the  operating  room  70x51  feet,  both  about  20  feet  high.  The 
towers  will  be  210  feet  high,  tapering  from  28  feet  square  at  the 
base  to  10  feet  at  top.  They  will  be  connected  at  points  70  feel 
apart  by  guys  of  steel  wire  cable.  The  force  of  these  cable- 
which  is  inward  will  be  balanced  by  similar  guys  drawing  the 
towers  outward  at  the  same  point  and  fasted  to  anchors  surround- 
ing the  base  in  the  circle.  The  contractois  for  the  work  are 
Messrs.  Rhodes,  Curry  &  Company,  ot  Amherst. 


It  has  been  decided  10  adopt  electric  power  for  the  operation  of 
the  new  C.P.R.  shops  in  Montreal,  for  which  plans  are  now  be- 
ing prepared.  It  is  probable  that  the  current  will  be  obtained 
from  one  ot  ihe  existing  wafer  power  companies. 

Tne  town  of  Cornwall,  Ont.,  recently  invited  tenders  for 
electric  lighting,  two  being  received.  The  Slormonl  Electric 
Light  &  Power  Company  tendered  as  follows:  Plan  No.  1 — 75 
or  80  arc  lights,  2,oco  c.p.,  450  volts,  for  5  years,  24)^  cents  per 
lamp  per  night  or  $89.43  per  year  ;  for  10  years — 23'A  cents  per 
light,  or  $85.77  per  year  ;  plan  No.  2 — 26  arc  lights  and  68  in- 
candescent lights  ;  5  years — Arc  lights  25  cents  per  night,  or 
$91.25  per  year.  Incandescent  lights,  32  c.p.,  $23  per  year; 
10  years — ."^rc  lights,  24  cents  per  night,  or  $87.60  per  year. 
Incandescent,  $22  per  year;  plan  No.  3^123  incandescent 
lights,  32  c.  p.— S  years,  $23  per  light  ;  10  years,  $22  per  light. 
The  second  tender  was  from  Mr.  M.  P.  Davis  and  quoted  prices 
for  a  ten-year  contract  only,  as  follows  :  For  So  arc  lights,  30 
cents  per  night,  or  $109.50  per  year,  total  of  $8,760.00  ;  for  26 
arc  lights  and  68  32  c.  p.  mcandescent  lights,  arc  lights  $109.50 
and  incandescent  lights  $29.20  per  year,  a  total  of  $4,834.60  per 
year;  for  123  32  c.  p.  incandescent  lights,  $29.50  per  light,  a 
total  of  $3,571.60  per  year. 
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THE  USE  OF  STEAM. 

In  accordance  with  a  resolution  passed  at  the  last  annual  con- 
vention of  the  Canadian  Association  of  Stationary  Enjjineers,  the 
Educational  Committee  ot  the  Executive  are  sending^  out  to 
members  a  series  of  instruction  papers.  The  first  was  on  "The 
Generation  of  Steam,"  and  the  second  on  "The  Use  of  Steam," 
the  latter  being-  given  below: 

Steam  is  a  colourless,  expansive,  invisible  fluid,  and  is  produc- 
ed by  heating  water  or  other  liquids. 

The  subjects  of  steam  and  heat  are  therefore  very  closely 
connected.  We  cannot  have  steam  without  heat,  neither  can  we 
have  heat  without  inotion,  and  this  is  one  of  its  great  factors  of 
usefulness  to  mankind.  Our  steam  engines  then  are  in  reality 
heat  engmes,  and  the  steam  is  the  medium  by  which  the  heat  is 
carried  from  the  coal  to  completed  work  at  the  engine  cylinder. 
We  say  steam  is  an  expansive  fluid  ;  and  in  this  expansion  is  its 
great  factor  of  usefulness  to  us.  If  we  take  water  at  32  degrees 
E.,  and  add  iSo  heat  units  to  it,  under  our  atmospheric  pressure  it 
boils,  and  its  temperature  is  212  degrees  F.  Up  to  this  point  we 
can  measure  the  heat  with  a  thermometer,  this  is  called  the  sen- 
sible heat  of  steam.  We  also  have  what  is  called  the  Latent 
(or  lost)  heat  of  steam;  this  cannot  be  measured  by  the  thermom- 
eter and  comes  about  in  the  following  manner: 

If  we  take  1  lb.  of  water  at  32  degrees  F.  and  apply  a  fixed 
and  known  quantity  of  heat  to  il  until  it  boils,  we  will  assume 
that  it  takes  20  minutes,  and  we  have  supplied  the  water  180 
heat  units,  which,  added  to  the  32  contained  in  the  water  at  the 
start  makes  212  degrees  F.  cr  heat  units,  and  is  the  sensible  heat 
of  steam  at  atmospheric  pressure.  Now  let  us  continue  the  same 
quantity  of  heal  per  minute  until  all  the  water  hasevaporated  in- 
to steam,  we  will  find  it  has  taken  5^  limes  as  long  or  107  min- 
utes to  do  this  work.  Consequently  we  have  used  5'^  times  180 
or  960  heat  units,  or  to  be  exact  it  is  966  heat  units.  Now  the 
temperature  of  the  steam  is  the  same  as  the  water  from  which  it 
was  evaporated  or  212  degrees  F.,  and  this  966  heat  units  is  the 
Latent  heat  of  steam  at  atmospheric  pressure.  All  steam  has  a 
sensible  heat  corresponding  with  the  temperature  of  the  water  it 
is  evaporated  from.  If  you  boil  water  under  a  pressure  of  5  at 
mospheres  or  75  lbs.  pressure,  the  sensible  heat  is  306  degrees 
F.,  the  boiling  point  at  that  pressure,  but  the  Latent  heat  has 
decreased  by  the  same  number  of  heat  units  that  the  boiling 
point  increased,  so  the  total  is  the  same  in  all  cases.  In  the  first 
case  we  have  212° — 32  f  966  or  1 146,  and  in  the  second  case,  306 
— 32-^872=  the  same,  1 146  heat  units. 

In  evaporating  our  i  lb.  of  water  under  atinospheric  pressure, 
the  temperature  remained  at  212  degrees,  but  the  volume  was 
increased  to  1644  times  that  of  water  in  the  second  case;  evap- 
or.iting  under  75  lbs.  pressure  the  temperature  also  remained  the 
same,  306  degrees  F.,but  the  volume  is  only  195  times  that  of  the 
water  it  was  evaporated  from.  This  is  one  of  the  reasons  it  pays 
to  run  an  automatic  cut  off  engine. 

The  expansion  of  steam  follows  what  is  called  Marriott's  Law 
of  expanding  gases,  which  summed  up  means  ^  the  pressure 
doubles  the  volume.  So  if  we  let  steam  into  an  engine  cylinder 
at  80  lbs.  pressure,  and  cut  it  off  at  }^  stroke,  it  is  at  80  lbs.  up 
to  the  point  of  cut  off,  at  }4  stroke,  b,_cause  it  has  doubled  its 
volume  it  is  reduced  lo  Ji  pressure,  or  40  lbs.  ;  while  at  -'4  stroke 
the  volume  has  trebled  and  the  pressure  has  dropped  to  nearly 
27  lbs.,  and  this  is  why  it  is  economical  to  run  engines  that  use 
steam  expansively.  Steam  at  27  lbs.  pressure  is  very  much  cool, 
er  than  steam  at  8olbs.,  and  this  difference  in  its  temperature  has 
been  converted  into  mechanical  work  by  our  steam  (heat)  engine. 

Of  the  Latent  heat  that  disappears  in  the  formation  of  the 
steam  we  can  recover  a  great  part  of  it  again  when  steam  returns 
to  water,  that  is,  it  gives  up  its  Latent  heat  when  condensed. 
That  is  one  reason  why  steam  is  a  good  medium  to  heat  our 
buildings,  and  also,  a  good  reason  why  it  requires  so  much  cold 
water  to  condense  the  steam  back  to  water  quickly  as  in  an 
engine  condenser.  Steam  also  has  a  very  rapid  movement.  It 
will  flow  under  a  pressure  of  i^^  atmospheres  into  the  air  at  a 
velocity  of  67,500  feet  per  minute, and  into  a  vacuum  from  a  pres- 
sure of  one  atmosphere  at  the  rate  of  1  14,540  feet  per  minute,  or 


1,242  feet  per  second  ;  this  is  why  a  steam  pipe  and  the  steam 
ports  of  a  cylinder  may  have  a  very  much  smaller  area  than  the 
piston  itself,  and  the  rale  of  flow  of  steam  in  pipes  is  how  their 
sizes  are  determined.  The  whole  science  of  the  intelligent  use 
of  steam  is  to  save,  utilize,  and  direct  its  heat,  the  more  of  which 
we  can  capture  and  harness  the  more  money  we  can  save  for 
our  employers.  The  whole  success  in  steam  engineering  is  to 
stop  heat  wastes, and  the  man  whocan  accomplish  that  the  best,  is 
the  man  with  the  big  salary  every  time. 

AH  engineers  should  carefully  study  the  use  of  exhaust  steam. 
Very  nearly  9-10  of  all  the  heat  in  the  steam  escapes  into  the 
atmosphere  from  an  ordinary  engine  running  non-condensing, 
and  any  of  this  heat  that  can  be  put  to  good  use  is  clear  gain. 
One  of  the  first  uses  to  put  the  steam  to  is  the  heating  of  feed 
water  for  the  boiler  ;  another  is  to  heat  water  for  any  other 
purpose  about  the  building  or  factory.  Still  another  is  to  heat 
dry  kilns  of  different  kinds,  and  also  the  heating  of  the  buildings. 
."Ml  of  these  things  can  be  accomplished  without  adding  more 
than  1  or  2  lbs.  to  the  atmospheric  pressure,  against  which  all 
non-condensing  engine  pistons  move.  In  the  healing  of  feed 
water  each  10  degrees  F.  added  to  it  will  save  i  per  cent,  of  fuel 
— and  if  your  feed  water  enters  the  boiler  at  say  40  degrees  F. , 
and  you  bring  it  up  to  212  degrees  F.  by  the  use  of  exhaust 
steam,  you  have  still  left  in  the  steam  966— 212  =  754  heat  units 
that  may  be  used  for  other  purposes.  In  heating  your  feed  water 
from  40  to  212  degrees  you  have  only  condensed  2-11  of  the 
steam  used  for  that  purpose.  An  economical  80  h.  p.  automatic 
cut-off  engine  using  30  lbs.  steam  per  h.  p.  per  hour,  and  dis- 
charging into  the  atmosphere  at  a  back  pressure  of  i  lb.  per 
square  inch,  will  discharge  heat  enough  to  supply  g,ooo  square 
feet  of  radiating  surface,  or  enough  to  heat  a  building  containing 
720,000  cubic  feet  of  space. 

What  per  cent,  of  fuel  will  you  gain  if  you  heat  the  feed  water 
from  60  degrees  to  210  degrees  by  the  exh  lust  steam  or  other 
waste  heat,  the  steam  pressure  being  60  lbs.? 

By  your  steam  tables  you  will  find  the  sensible  heat  of  steam 
at  60  lbs.  pressure  to  be  30.7,  and  the  latent  heat  will  be  899, 
making  the  total  heat  units  307  +  899=1,206.  The  total  heat 
supplied  per  lb.  of  steam  is  1,206 — 60=1,146,  but  the  feed  water 
increases    in    temperature   from    60   to  210,  a  gain  in  heat  of  150 

150  X 100 

degrees.     Therefore  we    have =13.86% 

1,146 

Rule. — Divide  100  times  the  difference  between  the  final  and 
the  initial  temperatures  by  the  total  heat  units  in  the  steam, 
minus  the  initial  temperature  of  the  feed  water;  or  the  formula 
will   be  thus  : 

I  Final  temp,  of  feed — initial  temp,  of  feed. 
100 

I  Total  heal  units  in  steam — initial  temp,  feed  water. 
Example — Initial  temperature  of  feed  water  is  45  degrees,  final 
temperature    210  degrees,  sleam  pressuie  100  lbs.  gauge.      Find 
the  gain.     Ans.  — 14.1%. 


ENGINEERING  NOTES. 

About  two  hundred  engineers  have  applied  for  examination 
this  spring  under  the  Steam  Boilers'  Inspection  Act  of  British 
Columbia.  Mr.  John  Peck,  of  New  Westminster,  is  chief  inspec- 
lor  for  the  province. 

A  bill  was  introduced  in  the  British  Columbia  Legislature  last 
month  to  amend  the  Steam  Boilers'  Inspection  act,  providing 
that  an  engineer  with  a  certificate  of  service,  series  2,  given 
without  examination,  shall  be  qualified  to  take  charge  of  the 
steam  plant  mentioned  on  the  face  of  his  certificate,  .\fier  con- 
siderable discussion  the  amendment  was  passed. 

The  Montreal  branch  C.A.S.E.  elected  the  following  ofl[icers 
last  month  :  President,  M.  R.  Marchand  ;  ist  vice-president,  E. 
Valiquette  ;  2nd  vice-president,  F.  H.  Lavigne  ;  recording-secre- 
tary, Alex.  Belair  ;  financial  secretary,  A.  Leprohon  ;  treasurer, 
E.  Boyer  ;  introductor,  T.  Leclair ;  door-keeper,  O.  Fontaine; 
trustees,  Achille  Leprohon,  E.  Brisebois,  R.  Drouin  ;  executive 
board, R.  Drouin, R.  Marchand,  J.  Hartensiein  ;  promoter  of  edu- 
cation, E.  \'alit|uette. 
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CLARK.SON  SCHOOL  OF  TECHNOLOGY. 
Mr.  William  S.  Aldricli,  director  of  the  Clarksoii  School  of 
Technologj,  Potsdam,  N.Y.,  has  sent  us  a  list  of  subjects  for 
graduating  theses  for  June,  1902.  The  subiects  serve  to  indicate 
the  character  of  the  work  carried  on  in  Ih  s  insliluiion.  They 
are  as  follows:  "Devebpment  of  the  Water  Power  ot  High 
Falls  on  Deer  River";  "A  Study  of  the  Possibilities  of  the 
Development  of  Water  Power  on  the  Indian  River";  "A  Design 
for  a  Power  Plant  on  the  Indian  River";  "Investigation  of  the 
Properties  of  Liquid  Condensers";  "Influence  of  Chemical  Com- 
position on  the  Electric  Conductivity  of  Wrought  Iron  and  Soft 
Steels";  "Performance  of  a  Motor  Generator  Set  vs.  a  Rotary 
Converter  ot  the  same  capacity";  "The  Design,  Construction 
and  Performance  of  an  Experimental  Polyphase  Transmission 
Line";  ".-Vn  Experimental  Study  of  a  Single-phase  Induction 
Motor";  "Installation  of,  and  Experiments  on,  a  15  H.  P.  Otto 
Gas  Engine";  "Experiments  on  the  Flow  of  Steam  through 
Rectangular  Orifices";  "  Design  of  a  Compound  Marine 
Engine." 


SUCCESSFUL  McGILL  STUDENTS. 

The  following  students  were  successful  in  the  course  of  elec- 
trical engineering  at  the  spring  examinations  of  McGill  Univers- 
ity, Montreal:  Frederick  S.  McCloskey,  Boiestown,  N.  B.; 
George  H.  Cole,  Ottawa,  Ont.;  George  K.  McDougall,  Montre- 
al, Que.;  John  H.  Cardew,  Youngs  Point,  South  Beach,  Ont.; 
Louis  H.  Narcotte,  Westmunt,  Que.;  John  A.  Wenger,  .i^yton, 
Ont.;  Myles  H.  Roffeym,  Braintreem,  Essex,  England;  Cecil  G. 
Devlin,  .Mohawk,  Ont.;  Moses  A.  Fullington,  Newport,  \'t.; 
Oswald  A.  Mundy,  Hamilton,  Ont.;  Ernest  A.   Piche,   Montreal, 

Que-  

TRADE  NOTES. 

Babcock  &  Wilcox,  Limited,  Montreal,  have  removed  their 
offices  to  the  New  York  Life  Building. 

The  Robb  Engineering  Company,  Amhersi,  N.  S.,  are  supply- 
ing two  boilers  for  heating  and  power  purposes  to  be  installed  in 
the  new  Strathcona  apartment  building  in  Winnipeg. 

We  have  leceived  an  atlraclive  catalogoue  of  small  motors  for 
sale  by  the  Canadian  General  Electric  Company,  who  report  an 
increasing  demand  not  only  for  motors  for  use  with  direct  _^cur- 
renl,  but  also  for  small  motors  for  alternating  current  circuits. 

The  Pittsburg  Transformer  Company,  of  Pittsburg,  Pa., 
devote  that  energy  and  capital  exclusively  to  the  manufacture 
of  transformers.  This  company  was  organized  in  1897  and  has 
been  compelled  to  frequently  enlarge  their  plant.  Their  trans- 
formers were  awarded  a  bronze  medal  at  the  Paris  Exposition 
of  1900. 

The  Pittsburg  Transformer  Company,  of  Pittsburg,  Pa.,  is 
shipping  its  specialties  to  Kopmann  &  Co.,  of  Amsterdam, 
Holland,  through  its  managers  for  foreign  sales,  the  Goudey- 
McLean  Company,  of  88  Maiden  Lane,  New  York  City.  The 
Pittsburg  concern  has  opened  a  New  York  office  under  the 
management  of  .^.  H.  Mustard,  formerly  of  the  Wagner  Electric 
Manufacluring  Company.  The  new  office  is  located  in  the 
Beard  Building,  1  zo  Liberty  Stieet. 

The  Packard  Electric  Company,  of  St.  Catharines,  Ont.,  have 
secured  the  exclusive  Canadian  manufacturing  and  selling 
agencies  for  the  Hylo  turn-down  lamp.  This  lamp  has  two 
filaments,  one  being  of  the  usual  size,  giving  16  or  18  candle 
power,  the  other  being  exceedingly  small  and  givmg  only  a  one- 
candle  power  light.  The  slightest  turn  of  the  lamp  will  extin- 
guish the  large  filament  and  light  the  small  one.  By  this  means 
a  saving  is  effected  of  five-sixths  of  the  current  ordinarily 
consumed.  The  two  filaments  of  the  Hylo  lamp  have  a  com- 
bined life  of  4,000  hours,  T, 000  for  the  big  filament  and  3,000 
for  the  "Baby"  filament,  giving  to  the  Hylo  a  life  claimed  to  be 
three  times  that  of  an  ordinary  16  candle  power  lamp. 


SPARKS. 

Mr.  W.  K.  Vanderbilt,  jr.,  is  said  to  have  made  a  remarkable 
performance  with  a  motor  car,  covering  the  distance  from  Monte 
Carlo  to  Paris,  644  miles,  in  17  hours. 

Mr.  C.  H.  Mitchell,  C.  E.,  of  ^'iagara  Falls,  Ont.,  is  superin- 
tending the  construction  of  the  new  power  house  for  the  Niagara, 
.Si.  Catharines  &  Toronto  Railway  Company  at  Merrltton. 

Messrs.  E.  J.  Philip,  G.  W.  Grant,  T.  H.  Hamilton,  and  T.  D. 
Lovering  have  been  incorpor.'ited  as  the  Dominion  Motor  & 
Machine  Company  of  Toronto,  wiih  capital  of  $40,  000.  to  manu 
facture  automobiles,  gasoline  engines,  etc. 

Mr.  Norman  Smith,  E.  E.,  has  presented  to  the  council  of 
Toronto  Junclion,  Ont.,  a  report  on  electric  lighting.  It  was 
divided  into  three  parts.  Report  No.  i  suggested  that  the  town 
discard  ihe  present  dynamo  and  lamps  and  purchase  new  ones, 
at  a  cost  of  $6,166.  The  second  report  suggested  that  the  pre- 
senl  boiler,  dynamo  and  series  lamps  be  discarded,  and  that  there 
be  installed  a  new  boiler,  an  alternating  current  generator,  and 
35  new  arc  lamps,  at  a  cost  of  $7,495.  With  this  plant  there 
would  be  an  additional  cost  of  $2,000  for  transformers  and 
meters.  Report  No.  3  suggested  that  in  addition  to  the  appara- 
tus recommended  in  No.  2,  there  be  installed  a  new  engine  at 
cost  of  $2,300,  a  boiler  at  cost  of  $1,425,  generator  and  switch- 
board at  cost  of  $2,700,  and  other  necessaries  at  cost  of  $820. 
The  report  is  under^consideration  by  the  council. 

The  Lachine  Rapids  Hydraulic  &  Land  Company,  of  Montreal, 
have  been  awarded  the  contract  for  street  lighting  by  the 
municipality  of  St.  Cunegonde,  Que.,  the  price  being  $90  per 
lamp  per  year.  Since  1892  the  Royal  Electric  Company  has 
been  lighting  the  streets  at  $100  per  lamp  per  year,  and  the 
company  offered  to  renew  its  contract,  which  expires  May  ist, 
at  $88.40  per  light,  but  the  council  decided  that  a  fifty  year 
franchise,  which  was  granted  to  Mr.  Robert  Bickerdike  in  1892, 
and  subsequently  transfer!  ed  to  the  Lachine  Company,  to  begin 
this  year,  vas  to  be  observed,  hence  the  award.  This  means 
that  the  Lachine  Company  has  a  fiflj'-yea"- contract,  but  there  is 
a  clause  that  the  rates  for  street  lighting  shall  be  determined  by 
arbitration  every  ten  years,  and  that  private  consumers  shall  be 
provided  with  power  and  light  at  the  rates  current  in  the  city 
of  Montreal. 

Mr.  .A.  L.  Boucher,  electrician,  employed  by  O'Reilly  & 
Murphy,  Ottawa,  states  that  he  will  shortly  place  before  Ihe  pub- 
lic a  new  heating  device  which  for  intensity  of  heat  and  melting 
power  will  show  some  staitling  developments.  He  claims  that 
the  hardest  substances,  such  as  cast  steel,  etc.,  will  readily  melt 
and  flow  even  when  placed  at  a  distance  of  9  inches  from  the 
machine.  During  the  first  experiments  he  contends  that  an  or- 
dinary Fahrenheit  thermometer  of  212  degrees  was  used  to  regis- 
ter the  amount  of  heal  obtained  from  the  machine,  but  with  cur- 
rent applied  the  result  was  that  the  glass  part  was  instantly  re- 
duced to  liquid  form.  During  the  next  experiment  a  centigrade 
thermometer  of  512  degrees  replaced  the  Fahrenheit,  but  fared 
the  same  and  quickly  melted  before  the  intense  heat.  Next  a 
bar  of  cast  steel  was  employed,  but  even  this,  hard  as  it  is,  was 
not  proof  against  the  remarkable  qualities  of  the  new  discovery, 
but  melted  like  wax  before  a  flame.  This  would  go  to  show  that 
to  accomplish  this  result  a  temperature  of  2,520  degrees  was  re- 
quired, being  the  fushion  of  steel,  or  heat  at  which  this  metal  will 
melt. 


The  bill  of  the  Ontario  Power  Company,  which  proposes  to 
transmit  power  from  Niagara  Falls  lo  Toronto,  was  defeated  in  the 
Piivate  Bill  Committee  of  the  Dominion  Parliament  last  month. 

The  tender  of  the  Canadian  Heine  Safety  Boiler  ("ompany,  of 
Toronto,  has  been  accepted  for  furnishing  three  boilers  for  the 
Toronto  waterworks.  The  price  is  $11,231.  There  were  two 
other  tenderers.     The  old  boilers  have  been  sold  for  $270? 


PUBLICATIONS. 

.\  second  edition  of  a  popular  exposition  of  wireless  telegraphy 
bv  C.  W.  de  Tunzelmann,  B.Sc,  etc.,  has  recently  been  issued 
by  the  publishers  of  "Knowledge",  326  High  Halborn,  London; 
price  IS  6d.  The  hook,  which  comprises  100  cloth  bound  pages, 
records  the  historical  development  of  wireless  telegranhy  and 
describes  the  means  by  which  some  knowledge  may  be  obtained 
about  the  physical  facts  upon  which  the  practice  of  etheric  tele- 
graphy is  based. 

We  have  received  a  copy  of  the  first  issue  of  the  .-Vmerican 
Electric  and  Automobile  Patents  Monthly,  published  by  Ihe  Am- 
erican Patents  Publi-rhing  Company,  of  Washington,  D.  C.  The 
purpose  of  this  journal  is  to  publish  full  drawings  and  descriptions 
of  all  patents  relating  to  the  electric  and  automobile  industry,  as 
well  as  air  and  gas  engines.  The  services  of  Mr.  James  T. 
Allen,  of  the  United  Slates  Palejit  Office,  have  l>een  secured  as 
compiler  of  the  magazine.  The  subscription  price  is  $5  per 
annum. 
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CandLdidLn   ElectricaLl  AssocisLtiorv 


THE  TWELFTH  CONVENTION  TO  BE  HELD  IN  HISTORIC  QUEBEC 


THE  Ancient  City  of  Quebec  is  to  be  the  meeting  can  stand  in  the  wav  of  modern  progress,   hence  some 
place    this  year  of  the  Canadian  Electrical  Asso-  of  the  old  landmarks   have   disappeared,    but  there   re- 
ciation.      The  convention   will  occupy  four  days,  main  enough  to  awaken  and  gratify   the  deepest   inter- 
opening  on  the  iith  and  closing  on  the  14th  inst.     The  est  of  the  visitor.     Those  who  have  never  seen  Quebec 
programme,    printed   elsewhere    in   this    number,  is    an  should  not    forego   the   opportunity  of  doing  so   under 
interesting  one.       Coupled   with   the   many   attractions  the   particularly    favorable    conditions    afforded   b\  the 


CiTV    U.M.L,    QCEBEC,    WHERE    THE    Bl  SINESS    SESSIONS    OF    THE    C.  E.  A.    CONVENTION    WILL    HE    HeI.I). 


of  the  Convention  City,    it    should   draw   forth   an   un- 
usua  ly  large  attendance  of  the  members. 

Quebec  vies  with  Niagara  Falls  as  being  one  of  the 
most  interesting  places  on  this  continent  and  is  visited 
every  year  by  thousands  of  tourists  from  all  parts  of 
the  world.  Nowhere  else  on  this  side  of  the  Atlantic  is 
to  be  seen  such  interesting  mediaeval  remains  side  by 
side  with  such  up-to-date  features  as  electric  cars,  and 
an    ttbiindancf    of  electric  light  and  power.      Nothing 


coming  meeting  ot  the  Canadian  Electrical  Association, 
when  every  facility  will  be  placed  at  the  disposal  of 
visitors.  Those  who,  by  previous  visits,  already  know 
something  of  the  charm  of  the  place,  will  be  certain  to 
try  to  pay  it  another  visit. 

The  ancient  city  of  Quebec  was  founded  by  Cham- 
plain  in  1608,  and  remained  under  French  rule  unlil 
1759.  On  the  i^lh  of  September  of  that  year  was 
fought  the  renowned  battle  between  the  French  and  the 
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British  ill  which  both  commading  generals  were  slain 
on  the  field,  the  British  finHlly  being  victorious  and  re- 
sulting in  Canada's  cession  to  England.  Monuments 
to  the  memories  of  both  Wolfe  and  Montcalm  have 
been  erected.  The  British  immediately  turned  their 
attention  to  the  defence  of  the  city,  and   from   its   corn- 


heavy  triple  wall,  with  trenches  between,  formerly 
guarded  that  approach,  but  much  of  it  is  now  demol- 
ished. The  numerous  ancient  gates,  churches,  col- 
leges, and  public  buildings  of  interesting  architecture, 
pretty  private  residences,  together  with  other  features 
of  interest,  give  the  city  a  distinction  which  is  bound  to 
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manding  position  and  the  strength  of   the   fortifications      entertain  and  please  the   visitor. 

The  surroundings  of  Quebec  are  equally  as  attrac- 
tive as  the  city  proper.  Directly  across  the  river  is  the 
city  of  Point  Levis.  The  Isle  of  Orleans,  a  few  miles 
distant,  maj-  be  reached  by  ferry,  and  affords  delightful 
drives.  Perhaps  the  most  interesting  point  is  the  Falls 
of  Montmorency.  The  river  of  that  name  was  the 
scene  of  the  battle  of  Montmorency,  which  immediately 
preceded  Wolfe's  final  victory  at  Quebec.  At  the  falls 
the  water  pours  over  the  cliff  into  the  St.  Lawrence,  a 
depth  of  250  feet,  broadening  at  the  edge  to  about  50 
feet.  It  is  here  that  the  famous  shrine  of  St.  Anne  is 
located. 

There  are  numerous  water  falls  of  magnificent  power 
near  the  city  of  Quebec.  It  is  probable  that  an  invita- 
tion will  be  extended  by  the  Great  Northern  Railway 
Company  to  the  delegates  to  the  convention  to  inspect 
the  power  development  at  Shawinigan  FalU,  of  which 
an  illustration  is  shown  on  another  page. 


PIBLIC    .VXD    PRIVATE    Bl_ILDINGS. 

Located  on  the  site  of  the  venerable  Jesuit  barracks 
is  the  new  cit}'  hall,  an  imposing  structure  of  fine 
architectural  proportions,  and  built  of  solid  masonry- 
designed  to  last  for  ages.  Facing  the  Basilica,  it  is  a 
substantial  ornament  to  the  central  business  locality  in 
Upper   Town.       The    Court    House,    in    its    location  at 


Olebec  in   1608,  FROM  Drawing  by  Chamblain. 

since  constructed,   it  has  been   not  inaptly   termed   the 
"Gibraltar  of  America". 

The  view  of  the  city,  as  approached  from  the  river, 
is  singularly  impressive.  The  fortifiations,  with  their 
towers  and  battlements,  frowm  upon  the  visitor  from 
the  Plains  of  Abraham  and  from  the  Lower  Town,  and 
there  surrounds  the  place  an  air  of  mediaevalism  which  Louis  street  and  the  Place  d'Armes,  presents  a  fine  ap- 
is at  once  novel  and  attractive.  pearance.      The  Parliament  Building   on  Grande  Allee 

The  city  consists  of  two  divisions,  known  as  the  is  a  noble  provincial  structure  of  French  seventeenth 
Upper  and  Lower  Towns.  The  Upper  Town  includes  century  ^tyle,  in  the  form  of  a  quadrangle.  The  site  of 
within  its  limits  the  Citadel 
of  Cape  Diamond,  which 
covers  the  entire  summit  of 
the  promontory,  embracing 
an  area  of  more  than  forty 
acres.  It  rises  to  a  height 
of  345  feet  above  the  level 
of  the  river.  The  view  from 
the  citadel,  owing  to  its 
great  elevation,  is  surpass- 
ingly grand  and  comprehen- 
sive. The  majestic  St. 
Lawrence,  alive  with  sail- 
ing craft  of  every  kind, 
stretches  before  the  vision 
in  both  directions.  Directly 
below  lie  the  crooked  streets 
of  the  Lower  Town.  To 
the  east  are  the  Plains  of 
Abraham,  together  with  the 
bluffs  scaled   by  Wolfe  and 

his  brave    soldiers  in    the    preparation  for    the    assault 
that  ended  in  victory. 

The  shape  of  the  city  is  triangular,  the  St.  Lawrence 
and  St.  Charles  rivers  forming  the  two  sides,  with  the 
Plains  of  Abraham  as  the  base.  The  river  fronts  are 
defended  by  a  continuous  wall  on  the  very  brow  of  the 
cliff,  with  flanking  towers  and  bastions,  loop-holed   for 
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the  building  is  superb,  commanding  a  view  of  the  St. 
Lawrence  and  St.  Charles  rivers,  the  Isle  of  Orleans, 
Beauport,  Charlesbourg,  and  the  wide  range  of  the 
Laurentian  Mountains  in  the  distance. 

Quebec  is  well  endowed  with  colleges,  churches,  etc. 
The  Basilica  at  once  commands   the   atteniion    and   ad- 
miration of  the  visitor.       The   Grand    and    Petit   Semin- 
muskftrj-  and  pierged  for  cannon.      On  the  west   sidg  a      aries,  Lava)   University,  Morrin  College,  the  Convents 
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large  boulders.      Both  piers  are  of  gr.inite,  backed  with 
grit.      The  south  anchor  pier  is  founded  on  a  formation 


of  Si.  Ursuline  and   Clood    Shepherd,    and    St.    Sauveur      of  hard  bhie  chiy  about  85  feet  in  thickness,  containing 

and   St.    [olin's    churches   are    noble   seals  ot   religious 

instruction   .uid    educaticmal    cultuie.       First,    perhaps, 

among     the      Protestant     churches     is      the      linglish 

Cathedral. 

It  must  not  be  supposed  that  Ouvbec  does  not  pos- 
sess business  establishments  of  first  rank.  This  article, 
however,  is  concerned  most  with  that  which  interests 
the  pleasure  seeker.  A  visit  to  the  timber  coves  would 
convey  an  excellent  impression  of  the  shipping  trade  of 
the  port. 

THE    QUEBEC    BRIDGE. 

An  interesting  engineering  work  is  the  Quebec 
bridge,  now   in    course   ol    construction    across   the   St. 


Board  of  Trade,  Quebec. 

Lawrence  river  about  six  miles  west  of  the  city.  The 
site  of  the  bridge  is  the  narrowest  portion  of  the  r:ver 
between  Montreal  and  Quebec.  The  ri\er  at  this  point 
flows  between  high  rocky  cliffs,  the  waterway  being 
about  i,goo  feet  at  low  tide  and  2,500  feet  at  extreme 
high  tide,  the  tidal  rise  varying  from  a  minimum  of  14 
feet  to  a  maximum  of  20  feet.  The  channel  is  crossed 
with  a  suspended  span  and  two  cantilever  arms,  mak- 
ing an  unsupported  structure  1,800  feet  long  between 
centre  and  main  piers,  which  is  the  longest  span  in  the 
world.  The  length  of  anchor  arms  on  each  side  of  the 
main  span  is  500  feet,  with  one  approach  span  of  220 
feet  at  each  end  between  anchor  piers  and  terminal 
abutments.  The  total  length  of  the  structure,  includ- 
ing abutments,  is  3,300  feet. 

The  substructure  consists  of  two  main  piers,  two 
anchor  piers,  and  two  abutments.  The  north  anchor 
pier  js  fpvmded  on  splid  rock,  comnionly  cftHetl  siller^ 


Kent  Gate,  (Quebec. 

concrete,  105  feet  long  by  24  feet  wide  at  coping,  and 
by  30  feet  by  1 1 1  feet  at  the  base,  and  56  feet  high  from 
bottom  of  anchorage  to  coping  or  base  of  steel  towers. 


i<;ntr.^nce;;tq  tuu  .Citadku.  t^LJ-Btc. 
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LhaMPLAIN    AKlNlMENT,    OltBEC,    ERtClhU    IN     ifegS. 


Montcalm's  Mpnument. 


i'lONLMENT^TO  THE   BRAVES. 


WOLES    MONLMENT. 
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THE  QUEBEC  RAILWAY,  LIGHT  AND  POWER 
COMPANY. 

or  the  many  falls  in  the  province  of  Quebec,  perhaps 
the  grandest  as  well  as  the  most  picturesque  are  those 
on  the  Montmorency.  Indeed,  in  many  persons'  esti- 
mation they  outrival  even  mighty  Niagara.  This  is 
due  to  the  fact  that  the  water  is  dissembled  just  at  the 
very  brink  and  falls  in  one  mass  of  white,  foaming- 
s-pray  no  less  than  267  feet  to  the  rock  bottom  beneath, 
its  mad  carter  being  there  checked  in  the  peaceful 
bosom  of  the  mighty  St.  Lawrence. 

Inasmuch  as  these  falls  are  only  seven  miles  distant 
from  the  city  of  Quebec,  one  would  necessarily  expect 
to  find  that  they  had  at  some  early  date  been  used  for 
industrial  purposes.  Such  is  the  case,  for  many  years 
ago  the  river  was  dammed  up   some  distance   from   the 


ing  potential  energy  of  the  discharge  water  from  the 
present  power  house,  which  is  situated  some  little  dis- 
tance above  the  mills. 

THE    HYDRAULIC    DEVELOPMENT. 

To  return,  in  the  gradual  change  that  has  come 
about,  an  immense  concrete  dam  has  been  built  about 
too  feet  from  the  very  brink  of  the  falls.  By  referring 
to  Fig.  I,  the  dam  with  the  water  rushing  over  its  crest 
may  be  seen  extending  from  bank  to  bank,  a  distance 
of  265  feet  being  the  maximum.  At  the  left  hand  of 
the  dam  is  the  gate  house,  a  small  wood  n  building, 
from  the  upper  corner  of  which  is  a  wing  dam  extend- 
ing up  stream  325  feet,  enclosing  on  its  shore  side  the 
head  race,  a  body  of  calm,  clear  water.  This  wing 
dam  is  built  of  cribwork   varying  from   8   feet    wide    at 


falls,  and  power  was  supplied  to  run  a  large  sawmill, 
the  lumber  trade  then  being  and  still  remaining  one  of 
the  chief  industries  of  Quebec.  This  had  its  day,  and 
gave  place  to  the  Quebec  &  Levis  Electric  Light  Com- 
peny,  which  built  a  dam  close  to  the  falls,  and  by 
means  of  a  wooden  flume  supplied  water  to  its  power 
house  situated  imder  the  bluff,  near  the  river  side. 

The  Montmorency  I'llectric  Power  Company,  Limited, 
then  came  into  existence,  absorbed  the  old  company 
and  started  a  radical  change,  and  later  this  company 
was  absorbed  by  the  Quebec  Railway  Light  &  Power 
Company,  who  carried  out  the  changes.  Meantime  a 
cotton  mill  had  been  established  at  the  foot  of  the  falls, 
and  water  power  to  the  extent  of  1,000  h.  p.  and  elec- 
tricity to  the  extent  of  600  h.  p.  to  run  its  machinery  is 
furnished  in  a  manner  as  unique  as  it  is  satisfactory. 
This  is  nothing  more  or  less  than  by  using  the  remain- 


the  top  to  20  feet  at  the  bottom,  the  timbers  in  its  con- 
struction being  from  g  to  14  inches  square,  small  gran- 
ite rock  filling  up  the  spaces.  .Along  the  river  bottom 
of  this  wing  dam  are  seven  apertures,  varying  from  12 
to  20  feet  in  width,  all  being  about  7  feet  high.  By 
this  means  all  floating  rubbish  is  prevented  from  enter- 
ing the  head  race.  This  dam  was  also  built  to  get  rid 
of  frazil  ice,  that  bugbear  to  Canadian  water-power 
development. 

Frazil,  that  is,  fine,  needle-like  crystals  of  ice,  forms 
only  in  rapidly  flowing  water,  where  it  has  no  oppor- 
tunity of  adhering  and  forming  surface  ice.  During 
very  cold  weather  some  of  the  rapidly  flowing  streams 
become  full  of  it,  even  to  the  consistency  of  thick  pea 
soup,  and  should  this  touch  any  sufficiently  cold  body 
it  will  immediately  adhere,  and  in  a  very  short  time 
form    a   small    sized    iceberg   extendinsr   almost   to    the 
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.very  bottom  of  the  stream.  The  manner  in  which  this 
wing  dam  carries  off  this  frazil  is  as  follows  :  The  swift 
current  of  the  river  sweeps  all  the  frazil  down  stream 
over  the  dam,  none  passing  through  the  apertures  in 
the  cribwork  on  account  of  there  being  not  sufficient 
current  there  to  cause  it  to  enter.  Although  the  cur- 
rent is  very  slow,  it  is  not  still,  because  there  must  be 
the  same  amount  of  water  enter  the  head  race  as  flows 
out  through  the  p'pe.    This  plan  has  been  so  successful 


pipes  necessarily  contain  many  bends,  as  the  hillside  is 
steep  and  by  no  means  regular.  The  pipe  is  of  tank 
steel,  2,609  f^*^*  long  from  the  dam  to  the  power  house. 
It  was  found  necessary  to  make  some  provision  for  the 
protection  of  the  pipes  from  the  changes  in  the  volume 
of  water  flowing  due  to  the  opening  and  closing  of  the 
turbine  gates,  as  the  load  on  the  generators  should 
change. 

It  is  not  only  for  the  protection  of  the   pipe  that  this 
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that  it  has  not  been  necessary  to  close  down  for  an  in- 
stant on  account  of  frazil. 

The  entrance  to  the  intake  is  in  the  gate  house,  and 
is  protected  by  a  heavy  iron  bar  rack,  which  keeps  it 
free  from  all  rubbish.  The  intake  pipe  is  of  iron,  g  feet 
in  diameter,  reducing  down  to  8  feet,  which  is  the  size 
of  the  upper  end  of  the  pipe  line.  The  heavy  gate  to 
open  or  stop  the  flow  of  water  in  the  pipe  is  operated 
in  the  gate  house  by  means  of  a  rack  and  reducing 
gear.  There  is  another  gate  by  which  a  sluice  in  the 
dam  may  be  opened  if  it  is  required  at  any  time  to 
lower  the  level  of  the  water   in   the   dam.     The  feeder 


oscillation  should  be  obviated,  but  also  to  allow  the 
governors  to  regulate  the  changes  of  load  on  the 
generators  only,  and  not  to  be  affected  by  the  fluctua- 
tion of  water,  the  latter  being  a  very  important  con- 
sideration in  all  water  power  plants  where  a  steady 
service  is  required.  It  was  considered  that  stand  pipes 
would  be  superior  to  relief  valves,  and  would  remedy 
these  faults.  Two  stand  pipes  were  therefore  erected, 
one  being  placed  immediately  outside  of  the  power 
house,  the  foundation  being  75  feet  above  the  house, 
and  the  pipe  150  feet  high.  It  is  housed  from  top  to 
bottom  with  a  four-inch  air  space  to   prevent  freezing. 
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The  other  stand  pipe  is  erected  midway  between  the 
dam  and  the  power  house.  It  is  45  feet  high,  and  has 
a  counter  fluctuation  effect  on  the  action  of  the  stand 
pipe  located  lower  down.  It  is  believed  that  this  plan 
has  much  to  do  with  the  successful  engineering  of  this 
important  installation. 

The  power  house  is  a  stone  structure  of  two  stories, 
40  feet  wide  by  150  feet  long.  The  turbines  are  called 
the  \'ictor  high  pressure   wheel,  and    were   built  by  the 


Fig.  2,  Quebec  Railway,  Light  and  Power  Company — 
Generators. 

Stilwell-Bierce  &  Smith-Vaile  Company,  of  Dayton, 
Ohio.  There  are  five  units  in  the  plant,  each  having  a 
capacity  of  1,000  h.  p.  under  a  head  of  water  200  feet 
high.  The  wheel  shaft  is  coupled  direct  to  the  gener- 
ator shaft  with  flange  couplings  and  fiber  plate  and 
bolt  bushings  to  insure  perfect  insulation.  For  regu- 
lating the  variation  of  speed  of  wheels  and  generators 
due  to  change  of  load,  there  is  attached  to  each  turbine 
a  Giesler  mechanical-electrical  governor.  At  the  offi- 
cial test  made  by  the  engineers  appointed  by  the  Quebec 
Railway,  Light  &  Power  Company,  the  turbine  at  half 
gate  gave  an  undisputed  efficiency  of  78  per  cent. 

THE  GENERATORS. 

There  are  three  600  k.w.  and  one  720  k.w.  two-phase 
S.K.C.  alternators  delivering  current  at  a  frequency  of 
66  cycles  per  second  direct  to  the  line  at  a  pressure  of 
about  5500  volts.  It  might  be  interesting  to  note  that 
three  of  these  machines  were  the  first  of  that  style  to 
be  manufactured  by  the  Stanley  Manufacturing  Com- 
pany at  Pittsfield,  and  they  have  not  cost  one  cent  for 
repairs  during  their  six  years'  operation.  The  other 
machine  was  built  by  the  Royal  Electric  Company  of 
Montreal,  from  a  similar  design  (Fig.  2). 

The  fifth  unit  is  a  Westinghouse  generator  deliver- 
ing direct  current  at  550  volts  from  one  end,  and  two- 
phase  alternating  current  from  the  other  end.  The  D. 
C.  current  is  used  on  the  St.  Annes  Railway,  which 
passes  the  power  house,  and  the  alternating  current  is 
transformed  from  480  volts  two-phase  to  11,000  volts 
three-phase,  and  transmitted  to  a  sub-station  at  St. 
Annes  de  Beaupre,  where  it  is  transformed  from  11,000 
volts  three-phase  to  385  volts  two-phase,  and  by  means 
of  a  Westinghouse  200  k.  w.  rotary  converted  to  550 
volts  D.C.  on  to  the  trolley  of  the    St.    Annes   railway, 

(Fig-  3)- 

There  are  two  D.C.  generators  separately  driven  for 
excitation   purposes.     The  switchboard  is  composed  of 


three  white  marble  panels  with  polished  hardwood 
frame.  Each  panel  is  divided  into  three  sub-panels. 
On  this  switchboard  are  situated  all  the  instruments 
and  rheostats  for  regulating  the  machines.  Here  is  a 
voltmeter  indicating  the  voltage  at  the  sub-station, 
pressure  wires  being  run  all  the  way  back  to  the  power 
house  for  this  purpose.  The  primary  voltage  of  the 
machines  is  regulated  to  obtain  the  correct  reading  on 
this  voltmeter. 

There  are  two  pole  lines,  seven  miles  in  length,  for 
the  sixteen  wires  necessary  for  the  four  4-wire  two- 
phase  machines,  on  account  of  their  not  being  connect- 
ed in  multiple  at  the  power  house.  This  was  found  to 
be  the  only  satisfactory  method  of  obtaining  a  perfectly 
uniform  light  in  the  city,  as  it  was  then  independent  of 
the  greatly  varying  street  railway  load.  The  wires 
pass  through  a  slate  panel  in  each  cupola,  by  means  of 
a  porcelain  tubing,  to  the  two  pole  lines.  They  are 
No.  o  medium  drawn  bare  copper  wires,  18  inches 
apart,  four  on  each  cross-arm.  The  two  lines  of  eight 
wires  each  run  parallel  for  some  distance,  about  100 
feet  apart,  then  branch  off,  and  after  following  widely 
divergent  lines  finally  converge  and  unite  into  one  pole 
line  at  the  bridge  crossing  the  St.  Charles  river.  Af 
this  river  is  navigable  above  the  bridge,  provision  had 
to  be  made  for  either  tunneling  under  the  river  or 
crossing  the  bridge  at  such  a  height  as  to  clear  the 
masts  of  any  passing  ships.  The  latter  was  decided  on, 
and  for  this  purpose  two  iron  towers  were  built,  140  feet 
high,  across  which  the  wires  are  strung,  the  span  be- 
ing 50  feet.  On  account  of  the  high  winds,  the  dis- 
tance between  wires  was  increased  to  21  inches. 

The  poles  vary  from  50  to  55  feet  in  height  and  are 
spaced  go  feet  apart.  Two  barbed  wires  on  the  outside 
edges  of  the  upper  cross-arms,  grounded  at  every   fifth 
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Fig.    3,  OuEBF.c  Railway,  Light  and  Power  Company- 
Rotary  Converter. 


pole,    together    with    banks    of   lightning    arresters  at 
each  end  of  the  line,  protect  against  lightning. 

THE    SUB-STATION. 

Situated  on  Prince  Edward  street,  in  Quebec,  Lower 
Town,  near  the  river  St.  Charles,  a  tributary  of  the  St. 
Lawrence,  is  the  sub-station,  a  handsome  two-storey 
native  limestone  structure.  The  equipment  consists  of 
14  loo-k.w.  single  phase  Stanley  transformers,  ten  of 
them  being  immersed  in  mineral  oil  in  acylindrical  iron 
case  and  cooled  by  water  circulation  through  pipes  in- 
side the  case,  the  remaining  four  being  also  placed  in 
cylindrical  iron  cases,  but  only  cooled  by  air.  The 
water  for  these  transformers  is  obtained  from  an  ar- 
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tesian  well  sunk  in  the  cellar  26  feet  deep,  from  which  tor  are  placed  on  the  machines  themselves.  These  are 
water  is  pumped  by  means  of  a  single-acting  pump  driven  by  two  2GO-k.w.  two-phase  S.K.C.  .synchronous 
driven  by  a  2  h.p.  belt-connecied  tvi'o-phase  motor.  motors    at  a  spoed  of  500  r.p.m.,   the    motors    taking- 

The  transformers  reduce  the  line  voltage  from  5,000  current  direct  from  the  line  at  a  pressure  of  5,000 
to  2,000  volts  and  may  be  connected  in  banks  of  three  volts.  Each  motor  is  placed  between  two  arc  mav':hines 
in  multiple  or  each  separately  on  each  phase  by  means  and  direct  connected  to  them  by  means  of  two  insulat- 
ing leather  coverings, one 
on  each  side,  as  can  be 
seen  in  the  illustration 
Fig.  5.  Each  machine 
is  brought  up  to  syn- 
chronism by  means  of  a 
15  h.p.  two-phase  1,000 
vo  t  S.  K.  C.  induction 
motor  j:;eared  to  the  shaft 
of  the  synchronous 
motor,  after  which  the 
induction  motor  is  disen- 
gaged in  a  similar  man- 
ner as  to  that  previously 
described. 

For  exciting  the  fie'ds 
of  the  synchronous 
motors  two  30-kvv  75-volt 
iiiu  tipolar  Bullock  ma- 
chines directly  coupled  lo 
two  30-kw  two-phase 
1,000  volt  S.K.C.  induc- 
tion motors  are  used. 
Either  one  of  these  excil- 

ot  the  transformer  switchboard.  The  transformers  are  ers  is  sufficient  for  all  four  synchronous  motors,  and  also 
situated  in  a  locked  room  on  the  ground  floor  by  them-  for  another  6oo-kw  unit  to  be  installed.  This  makes  a 
selves.      On  the  same  floor  are  two  motor   generators,      duplicate  exciting  plant. 

two  synchronous  motors  direct-connected  to  four  125-  There  are  six  Stanley    transformers    situated    under 

light  Brush  multi-circuit  arc  machines,  and  two  Bullock  one  of  the  switchboard  galleries,  reducing  the  line 
exciters  direct  connected  to  two  induction  motors.  voltage  to  1,000  for  the  four  starting  and  the  two 
These  motor  generators 
are  two  separate  machines 
on  separate  basis,  but  di- 
rect-connected hv  means  of 
an  insulating  leather  coup- 
ling. 

The  alternating  side  is  a 
600  k.  w.  two -phase  S.  K. 
C.  synchronous  motor 
taking  current  at  a  fre- 
quency of  66  direct  from 
the  line  at  a  pressure  of 
5,000  volts  and  running  at 
286  r.p.m.  The  direct 
current  side  is  a  General 
Electric  6-pole  450-k.  w. 
generator  delivering  cur- 
rent to  the  street  railway  at  a 
pressure  of  550  volts  (Fig.  4) 
To  start  this  machine  and 
bring  it  up  to  the  speed  of 
synchronism, |a  3oh. p.  1000 
volt,  two-phase  S.K.C.  in- 
duction motor  is  used,  which  gears  with  a  spur  wheel  exciter  motors, 
on  the  synchronous  motor  shaft.      When  in  synchron-      tension   lines. 

ism  this  gearing  is  disengaged  by   means  of  an   eccen-  the   switch-bo.ards. 

trie    which   throws   the  whole  motor  and    gear    wheel  At   this   substation   there    are   five    separate     switch- 

away  from  the  synchronous  motor.  boards.       The   line  enters  the   building    in    the    tower 

For  arc  lighting  there  are  four  125  light  Brush  multi-      through  slate  panels  by  means  of  porcelain    lubes,    and 
circuit  arc  machines.   Ammeter,  headboard  and  regula-      passes  down   to  a  small  switchboard,  taps    being  first 
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taken  off  every  line  to  lijjhtinff  arresters  of  the  Wurt.s 
non-arcing'  low  et|ui\alent  type.  Here  they  are  put 
into  multiple  with  two  rows  of  switches,  the  upper  ones, 
four  double-pole  four-point  break  hiijh  tension  S.K.C. 
switches  of  the  slide  type  connecting  to  the  transformer 
board  ;  the  lower  ones  are  merely  plugs  not  intended  to 
break  the  circuit,  but  simply  to  connect  the  line  to  an- 
other high  tension  switchboard  for  placing  any  line  on 
the  synchronous  motor  busses. 

On  each  panel  of  the  transformer  switchboard,  which 
is  constructed  of  six  panels  of  white  marble  with  a  pol- 
ished hardwood  frame,  there  are  two  transfer  boards, 
one  in  order  to  connect  any  primary  circuit  to  any 
transformer,  and  one  to  connect  the  secondaries  to  any 
set  of  bus-bars.  This  transfer  board  is  of  the  socket 
and  connecting  plug  type  previously  described.  Be- 
sides the  transfer  boards  there  are  also  two  switches 
on  each  panel,  the  upper  being  a  double-pole  four- 
point  break  2,000  volt  switch,  the  lower  a  four-pole 
eight-point  break  with  two  contacts  on  each  side  in 
multiple,  for  breaking  the  5,000  volt  primary  connec- 
tions to  the  transformers.      These   switches  are  all   of 
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the  slide  type,  made  by  the    Royal   Electric  Company, 
Montreal,  for  the  S.K.C.  system. 

From  the  transformer  board  the  secondaries  run  to  a 
main  switchboard  on  a  gallery  over  the  transformer 
room,  a  view  which  is  given  in  Fig.  4  It  consists  of 
six  white  marble  panels  on  a  polished  hardwood  frame, 
each  panel  being  again  divided  into  three  sub-panels. 
The  panels  on  the  left  are  for  incandescent  lighting 
only,  the  two  on  the  right  for  power  only,  while  the 
two  middle  ones  are  main  and  indicating  panels.  There 
are  four  pole  double-throw  switches  on  the  middle 
panels  to  connect  any  machine  on  either  the  lighting  or 
power  bus-bars.  Above  these  are  situated  all  the 
ammeters  and  voltmeters  for  indicating  the  load  and 
voltage.     These  are  all  of  the  Whitney  type. 

On  the  two  lighting  panels  are  three  rows  of  eight 
double-pole  double-throw  switches,  one  for  each  city 
feeder,  by  means  of  which  any  circuit  may  be  thrown 
on  any  bus-bars.  At  the  top  of  the  board  are  8  Stan- 
ley double-pole  circuit-breakers,  one  on  each  distribut- 
ing circuit.  The  power  side  of  the  switchboard  is  a 
repetition  of  the  lighting  side,  except  that  all  the 
switches  and  circuit  breakers  are  four  pole  instead  of 
double  pole. 

There  is  also  delivered  to  this  switchboard  1,000 
h.  p.  by  the  Canadian  Electric  Light  Company  from 
their  Chaudiere  power  house,    by  way  of   a  step-down 


transformer    station    at    Levis    and    by    cable   under  the 
St.   Lawrence  river. 

On  a  gallery  on  the  opposite  side  of  the  sub-station 
are  situated  two  switchboards,  one  for  controlling  the 
four  synchronous  motors  and  their  starting  motors, 
and  the  other  the  street  railway  board.  The  former  is 
a  long  board  of  20  white  marble  panels  with  polished 
hardwood  frame.  On  this  board  there  are  five  panels 
necessary  for  each  synchronous  motor  and  its  starting 
motor.  Fart  of  this  board  may  be  seen  in  Fig.  5, 
showing  the  arc  machines.  The  second  panel  of  each 
set  of  five  is  a  transfer  board  having  sockets  and  con- 
necting plugs  for  placing  the  synchronous  motor  on 
any  one  of  the  four  lines.  On  the  upper  part  of  the 
panel  there  are  three  ammeters  for  measuring  the  cur- 
rent on  each  phase  delivered  to  the  synchronous  motor, 
and  the  field  current. 

On  the  lower  sub-panel  is  the  field  rheostat.  The 
first  and  third  pmels  contain  the  main  5,000  \olt 
switches,  of  the  bayonet  stick  type,  for  connecting  the 
line  to  one  of  the  synchronous  motors.  The  lower  sub- 
panel  of  the  first  contains  the  synchronizing  lamps  and 
switch,  while  similarily  situated  on  the  third  panel  is  a 
double-pole  double-throw'  switch  for  exciting  the  fields 
fiom  either  of  the  two  exciters.  For  synchronizing 
purposes  one  lamp  only  is  required,  but  as  the  machines 
are  coupled  when  the  lamp  is  bright,  two  other  lamps 
are  placed  alongside  always  lighted  to  prevent  acci- 
dents, which  might  occur  should  one  of  the  main  con- 
nections be  broken,  in  which  case  the  synchronizing 
lamp  would  be  bright  and  remain  so.  The  fourth  and 
fifth  panels  of  each  set  contain  the  four  1,000  volt 
switches,  also  of  the  bayonet  stick  type,  for  the  starting 
two  phas^  induction  motor. 

Situated  at  the  opposite  end  of  the  same  gallery  is 
the  ruilway  switchboard.  Fig.  6,  of  six  panels,  also  of 
white  marble.  It  is  practically  the  standard  General 
Electric  railway  type,  with  perhaps  the  distinctive 
feature  of  cont-iining  a  Thomson  intergrating'  watt- 
meter to  measure  the  powe"-  taken  by  the  street  rail- 
way. There  are  also  Bristol  recording  instruments 
showing  the  voltage  and  output.  The  frame  work  un- 
der these  switchboards  is  of  iron  I  beams  on  which  a 
slate  floor  is  laid,  while  for  further  protection  a  rubber 
mat  covers  the  slate  floor.  The  railing  extending 
the  length  of  the  boards  is  also  insulated  from  the 
ground. 

Returning  to  the  opposite  side  of  the  station  the  arc 
light  switchboard  is  situated  at  the  end  of  the  gallery, 
shown  in  Fig.  4.  It  is  of  the  Brush  type,  built  of 
enameled  slate  with  connections  for  12  circuits.  In- 
candescent pilot  lamps  are  placed  immediately  over  the 
switchboard,  while  in  the  intervening  space  between 
these  and  the  ceiling  are  Thomson  magnetic  blowout 
lightning  arresters.  A  20-ton  hand  crane  runs  the 
whole  length  of  the  station.  All  machine  leads  and 
high  tension  lines  crossing  the  interior  are  placed  in 
ducts  in  the  floor,  covered  with  neat  iron  plates. 

Not  many  years  ago  any  one  who  had  prophesied 
that  a  street  railway  would  be  operated  in  Quebec 
would  have  been  laughed  at  ;  nevertheless  in  spite  of 
many  difficulties,  arising  from  the  heavy  grades  en- 
countered in  rising  from  lower  to  upper  town,  the  nar- 
row and  crooked  streets  and  the  severe  climatic  con- 
ditions, the  railway  is  operating  very  successfully. 
Sixteen  miles  of  single  and  double  track  have  been  laid. 
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The  heaviest  grade  is  one  of  15 '4  per  cent.,  with  a  40- 
ft.  radius  curve  at  the  top  half,  the  curve  being  on  the 
hill  itself.  Curves  of  35  ft.  radius  are  quite  common, 
while  in  some  places  it  is  necessary  to  use  a  reverse 
curve  to  turn  a  corner.  A  heavy  grade  has  been  over- 
come in  one  out-of-the-way  place  by  building  steel 
trestle  work. 

Besides  the  street  railway, the  same  company  operate 
a  30  mile  ro.id  that  passes  the  Montmorency  Falls  and 
the  Shrine  of  St.  Ann-  De  Beaupre,  famous  for  the 
many  miracles  worked  there.  Th^  cars  on  this  road 
are  55  feet  long  and  are  equipped  with  four  50  h.p. 
Westinghouse  motors  geared  for  50  miles  an  hour,  and 
have  Westinghouse  air  brakes. 

At  Montmorency  there  is,  electrically  operated,  an 
elevator  taking  passengers  up  the  side  of  the  cliff,  land- 
ing them  close  to  the  Kent  House,  at  one  time  the 
residence  of  the  King's  grandfather,  now  a  first-class 
hotel  and  pleasure  resort,  and  run  by  the  railway  com- 
pany. 

Mr.  A.  Thomson  is  president,  and  Mr.  E.  A.  Evans 
general  manager  and  chief  engineer  of  the  Quebec 
Railway,  Light  and  Power  Company. 


THE  QUEBEC-JACQUES-CARTIER  ELECTRIC 
COMPANY. 

Perhaps  one  of  the  most  interesting  features  in  con- 
nection with  this  relatively  young  company  is  the 
great  rapidity  of  growth  of  its  connected   capacity,    and 
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Dam  and  Bulkhead,  Showing  Flashboards  on  Dam. 

this  in  spite  of  the  severe  competition  it  has  had  to 
contend  with.  A  few  figures  to  prove  the  above 
statement  may  be  of  interest.  Having  first  started  to 
operate  in  March,  igoo,  the  connected  load  had 
already  reached  800  k.  w.  in  October  of  the  same 
year  ;  1200  k.  w.  was  reached  in  January,  igoi  ;  1600 
k.  w.  in  July,  and  2,050  k.w.  in  December  of  the  same 
year  ;  at  the  time  of  writing  over  2250  k.  w.  has  been 
reached. 

THE    POWEK    HOUSE. 

The  power  house  is  situated  on  the  Jacques  Cartier 
River  about  twenty  miles  from  the  central  portion  of 
Quebec  city.  Water  at  33  feet  head  is  led  to  it  through 
two  14-feet  penstocks  about  200  feet  long. 

The  inside  of  the  power-house  is  divided  into  three 
main  divisions,  the  dynamo  room  occupying  half  of 
the  whole  building  ;  the  lower  portion  of  the  other 
half  contains  the  dynamo  and  exciter  wheels.  Above 
this  are  the  living  quarters  of  the  working  staff  and 
the  step-up  transformers.  In  the  dynamo  room  there 
are  two  Westinghouse  units  running  at    150    r.  p.  m., 


able  to  carry  a  maximum  load  of  1,500  h.  p.,  direct 
connected  to  54  inch  McCormick  water  wheels,  and 
two  exciters,  each  having  enough  capacity  to  excite 
both  generators.  These  two  small  units  are  also  direct 
connected  to  18-inch  turbines. 

The    switchboard    consists    of  five    panels,    one  ex- 


The  Ol  ecec-Jacoi  es-Cartier  Electric  Company — Power 
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citer  panel,  two  generator  panels  and  two  line  panels, 
wired  up  in  the  standard  Westinghouse  fashion. 

Two  Lombard  governors  were  installed,  but  have 
not  yet  been  put  in  operation,  fearing  hammer  effect 
in  the  penstocks  in  case  of  a  sudden  shut-down. 
Standpipes  are  at  present  being  erected  at  the  power- 
house end  to  each  penstock.  The  work  on  these  is 
now  nearly  completed  and  as  soon  as  finished  the 
governors  will  be  connected  in. 

There  are  two  sets  ot  oil  cooled  step-up  transform- 
ers, raising  the  voltage  from  2200  to  22000  volts  ; 
each  set  is  three-phase  delta  connected. 

The  system  of  signaling  from  distributing  switch- 
board for  obtaining  proper  regulation  is  most  con- 
venient and  up-to-date.  It  consists  of  instruments 
ingeniously  placed  at  each  end  of  the  telephone  line, 
but  without  inteifering   with    it    in    the    least,    and    by 


The    Quebec-Jacques-Cartier    Electric   Company — Wheel- 
Room,  Showing  Exciper  Wheel  Cases  and  Arrange- 
ment OF  Valves. 

means  of  which  telegraphic. signals  may  be  sent.  .This 
is  found  to  be  much  more  convenient  than  the  use  of 
telephone  for  close  regulation. 

THE    TRANSMISSION    LINE. 

The  transmission  may  be  divided  into  two  parts,  one, 
being  the  trausmission  line  proper,    consisting   of   two 
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three-phase  22,000  volt  lines,  18  miles  in  length  and  one  foot  from  the  floor.  There  are  three  in-coming  line 
extending-  from  the  power-house  to  the  step-down  panels,  two  now  in  operation  and  one  spare,  two  regu- 
transformer  house,  which   is   located    just    outside    the      lator    panels   and    five    feeder    panels.      Besides    these 

there  is  a  panel  for  the  power  circuit  and  one  blank. 
In  circuit  with  the  in-coming  lines  are  indicating  watt- 
meters, ammeters  and  recording  voltmeters.  The 
feeder  panels  include  ammeters,  recording  watt-meters 
and  a  system  of  plugging  by  means  of  which  any  cir- 
cuit may  be  put  onto  either  phase  of  any  line.  I.T.  E. 
single  pole  circuit  breakers  are  placed  on  each  feeder 
circuit  on  separate  mountings  over  each  panel. 


The  Quebec-Jacques-Cartier  Elect .<ic  Company — View 
OF  Dynamo  Room. 


city  limits.  The  wires  on  these  lines  are  No.  4  bard 
drawn  bare  copper,  strung  18  inches  apart  to  form  an 
equilateral  triangle  (with  apex  on  top)  on  each  side  of 
the  pole. 

To  overcome  different  obstacles  and  according  to 
territory  over  which  the  line  has  to  pass,  various  size 
poles  had  to  be  used  ;  these  range  from  35  to  75  feet. 
These  two  lines  are  protected  at  both  ends  with  sets 
of  Wurts  lightning  arresters  arranged  in  the  stand- 
ard Westinghouse  fashion.  In  the  step-down  trans- 
former house,   besides  the  lightning  arresters  just  re- 
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ferred  to,  are  two  sets  of  Scott  connected  oil-cooled 
transformers,  converting  current  at  22,000  volt  three- 
phase  to  current  at  2,200  volt  two-phase. 

The  second  part  of  the  transmission,  two  miles  in 
length,  consists  of  two  two-phase  2,200  volt  lines  of 
two  No.  00  wire,  strung  on  two  separate  pole  lines, 
and  extends  from  the  step-dwon  transformer  house  to 
the  central  portion  of  the  city,  where  the  distributing 
switchboard  is  located.  These  two  pole  lines,  although 
starting  and  terminating  at  the  same  points,  follow  a 
perfectly  different  route  through  the  city. 

DISTRIBUTING  SWITCHBO.\RD  AND    CITY    DIRTRIBUTION. 

The  distributing  switchboard  consist  of  twelve  panels 
of  blue  Vermont  marble  mounted  on    iron   frame  about 


The  Quebec-Jacques-Cartier  Electric  Company — Step 
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On  the  two  regulator  panels  are  placed  the  regula- 
tors, one  for  each  feeder.  Then  connected  with  two 
350  range  voltmeters,  one  mounted  on  each  regulator 
panel,  are  the  pressure  cables  which  carry  the  pres- 
sures back  to  the  switchboard  from  different  points  on 
the  secondary  systems. 

The  city  is  divided  into  several  districts  fed  by 
separate  single  phase  primary  feeders  (as  may  be  noted 
from  the  description  o!  the  switchboard  the  power  dis- 
tribution is  quite  separate  from  the  lighting). 

In  each   of  these   districts   is  a  main   bank   of  trans- 
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formers  connected  to  feed  a  three-wire  secondary  sys- 
tem (loS  volts  on  each  side).  On  these  banks  the 
standard  of  transformer  used  is  15  k.  w.,  although 
banks  or  distributions  with  smaller  size  transformers 
exist  when  convenient.  In  the  secondary  distribution 
the  three  wire  system  is  very  much  adhered  to,  being 
even  used  for  service  wires  strung  on  house  brackets 
from  which  several  customers  are  fed.     The  outlying 
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districts  are  fed    from   independent   transformers,    most  Contracts  have  recently   been    awarded   by   the  com- 

of  them  on  the  two  wire  system.  pany  for  the  erection  of  a  steam  auxiliary  plant  of  1800 

The  company  has  recently  moved  into  its  spacious  h.  p.  capacity.  This  is  to  be  situated  outside  the  city 
new  quarters,  where  the  whole  of  the  ground  floor  is  limits  in  the  neighborhood  of  the  step-down  trans- 
former house.  Three  units  of  equal  capacity  will  be 
'nstalled,  each  consisting  of  a  cross-compound  condens- 
ing Robb  Armstrong  engine  belted  to  a  2200  volt  re- 
volving field  Bullock  generator.  The  two  2200  volt 
transmission    lines  described    above   will   be   controlled 


The  Oi  I  1:1  c-Jai  o\  ks-Laktii  k    I  1  i  t  tric   Company — General 
~  Offices  and  Distributing  Station. 

devoted  to  general  offices,  the  appointments  of  which 
are  rich  and  imposing.  The  new  distributing  switch- 
hoard  is  on  the  floor  above  the  office,  and  also  on  this 
floor  is  a  complete  laboratory  tor  testing  apparatus  and 
for  experimentation.  The  engineers'  offices  are  parti- 
tioned off'  from  the  switchboard  room  by  means  of  a 
glass  partition,  so  that  the  engineer  and  his  assistants 
have  a  full  view  of  the  operating  room.  Immediately 
above  the  switchboard  floor  is  the  distributing  tower 
composed  of  slate  slabs,  and  on  both  sides  of  same  are 
store-rooms.      In   the   basement  are   the   stock   and   in- 


The  Quebec-JacolesCartier  Elelikic  Company — Corner 
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specter's  departments,  and  on  account  of  the  lay  of  the 
land  the  back  entrance  opens  onto  the  street  in  the 
rear. 

FUTURE    EXTENSION    OF    PL.\NT. 

Having  recently  obtained  the  contract  for  the  city 
lighting,  the  company  has  ordered  and  will  shortly  in- 
stall all  necessary  apparatus.  This  will  consist  of  two 
main  units  ot  200  h.  p.,  2200  volt,  G.  E.  induction 
motors.  On  each  side  ot  these  will  be  direct  connected 
one  two  circuit  6.6  ampere  brush  D.  C.  arc  dynamo. 
It  will  also  comprise  a  third  unit  of  100  h.  p.  with  only 
one  arc  dvnamo.  The  switchboard  controlling  this 
apparatus  will  be  of  eight  panels,  one  for  each  of  the 
motojs  and  five  (or  arc  machines  and  circuits.  The 
type  of  lamps  to  be  used  will  be  the  latest  G.E.  direct 
current  enclosed  arcs. 


Mr.  Edward  Slade, 

General  Manager  Quebec-Jacques-Cartier  Electric  Company. 

at  that  end  from  the  switchboard  in  the  auxiliary  plant. 
The  arrangement  on  this  switchboard  will  be  such  that 
by  a  system  of  plugs  either  line  may  be  fed  from  either 
set  of  step-down  transformers  or  from  the  auxiliary 
plant  itself. 

Mr.  Emerson   McMillan,  of  New  York,   is  president 
of  the  company,  and  Mr.  Harold  Kennedy,   of  Quebec, 


Mr.   L.  Denis, 
Chief  Klectrician  Quebec-Jactiues-Cartier  Electric  Company. 

vice-president.     The  general  manager  is  Mr.    Edward 
Slade,  and  the  chief  electrician  Mr.  L.  Denis. 


The  employees  of  the  Montreal  Light,  Heat  and 
Power  Company  presented  their  late  manager,  Mr.  W. 
H.  Browne,  with  a  beautiful  silver  loving  cup  as  a 
slight  token  of  their  appreciation; 
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CANADIAN  ELECTRIC  LIGHT  COMPANY'S  WATER 
POWER  DEVELOPMENT  AT  CHAUDIERE  FALLS. 
The  Kiver  Cliaiidiere  takes  its  rise  in  Lake  Megantic,  which  Is 
.situated  in  the  counties  of  Beauce  and  Compton,  near  the 
southern  boundary  of  the  Province  of  Quebec.  Draining  an 
area  of  some  2,400  square  miles,  it  flows  north,  increasing  in 
volume  bv  the  addition  of  several  tributaries,  until   it    reaches  the 
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falls  of  Ihal^  name,J^situaleJ  about  two  and  a  half  miles  from 
where  it  discharges  into  the  St.  Lawrence.  The  catchment  area 
being  very  rocky  and  spaisely  wooded,  the  fluctuation  in  flow 
between  high  »nd  low  water  is  very  perceptible.  Previous  to 
the  development  of  this  power,  gaugings  taken  of  the  minitnum 
annuil  flow  indicated  that  35,000  cu.  ft.  per  minute  might  be  de. 
pjnded  upon.  These  measurements  have  since  then  been  veri- 
fied, showing  the  lowest  flow  to  be 
during  the  summer  months  and  early 
fall.  The  winter  flow  averages  higher 
and  is  much  steadier.  This  volume  of 
water  is  precipitated  over  a  cliff,  form- 
ing what  are  known  as  Chaudiere 
Falls,  a  height  of  85  feet,  and  then  over 
rapids,  a  further  drop  of  11  feel,  in  a 
distance  of  about  1,000.  When  im- 
pounded above  the  falls  by  a  dam  iS 
ft.  high  this  wtiuld  give  a  working  head 
of  114  ft.,  and  develop  6,000  h.  p.  at 
shalls  of  turbines  of  80  per  cent,  effi- 
ciency. 

Having  the  object  in  view  of  de- 
veloping and  transmitting  electrically 
this  power  to  the  cities  of  Quebec  and 
Levis,  for  use  as  heat,  light  and  power, 
the  Canadian  Electric  Light  Company 
was  formed  with  charter  rights  extend- 
ing over  the  Province  of  Quebec. 

The  services  of  Messrs.  T.  Pringle  & 
Son,  hydraulic  engineers,   of  Montreal, 
were    engaged    to   draw   up  tlie  plans 
and    specifications,    and    supervise  the 
work    during    construction.       Prelimi- 
nary surveys    were    made    in    the    fall    of    i8g8,  and    work   was 
commenced    in    September,     1899,    being  carrietl  on  through   the 
winter  and  following  summer.      Current  was  turned  on  the  trans- 
mission line  April   2nd,  1901. 

The  development  above  the  falls  consists  of  a  main  dam  of 
concrete  masonry,  extending  across  the  river  for  826  feet,  being 
connected  to  the  east  shore  by  a  heavy  concrete  abutment  with 
walls  6  feet  thick,  carried  well  into  the  clay  bank,  filled  in  behind 


with  earth  and  clay.  The  western  end  of  the  main  dam  termin- 
ates in  two  heavy  sluiceway  piers,  the  sluiceway  itself  being  12 
feet  wide.  A  wing  dam  joins  these  piers  to  the  bulkhead,  ex- 
tending down  .■>tream  a  distance  of  150  feet,  forming  the  eastern 
boundary  of  a  head  race.  This  dam  is  of  the  same  cross-section 
as  the  main  dam,  being  18  feet  high  and  20  feet  broad  at  the 
base.      The  bulkho.id,  parallel    to    the    main    dam,    and   at    right 

angles  to  the  wing  dam, 
is  28  feet  high,  20  feet 
broad  at  the  base,  and  6 
feet  broad  on  top,  being 
10  feet  higher  than  the 
main  dam.  It  is  con- 
stiucted  of  concrete  ma- 
sonry, having  built  into  it 
heavy  I  beam  rack  sup- 
ports, stop  log  hoists,  and 
three  connections  to  pen- 
stocks 8  feet  3  inches  in 
diameter.  At  the  termi- 
nation of  these  connec- 
tions, and  back  of  the 
headgates,  four  vertical 
air  ducts  lead  to  the  lop 
of  the  bulkhead,  permit- 
ting of  inlet  and  exit  of 
air  during  filling  or  empty- 
ing of  penstocks.  The 
liead  gates  in  front  of  the 
penstock  openings  are  of 
special  design,  being  built 
of  8  inch  I  beams,  spaced 
12  inches  apai"l,  riveted  to 
}i  inch  plate,  completely- 
covering  the  whole  area 
of  the  gate.  The  gates 
are  constructed  in  two 
parts,  the  upper  section, 
about  27  inches,  being 
lifted  first,  leaving  an  opening  12  inches'  wide,  permitting  water 
to  enter  and  fill  the  penstock,  balancing  the  pressure  on  both 
sides,  when  the  lower  and  larger  section  can  be  more  easily 
raised. 

The  hoisting  mechanism,  operated  by  hand,  consists  of  a 
double  purchase  winch  geared  to  a  vertical  steel  stem  4  inches  in 
diameter,  having  a  double  screw  of  square  thread    mounted    be 
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tween  two  rows  of  ^4  inch  steel  balls.  From  the  western  end  ol 
this  bulkhead,  and  extending  up  stream  parallel  to  the  wing 
dam,  a  distance  of  50  feet  higher  than  the  main  dam,  is  carried 
an  earthen  embankmcni  with  a  concrete  core  wall,  connecting 
the  bulkhead  to  an  abutment  similar  to  that  on  the  east  shore. 
Another  embankment  at  right  angles  to  this  abutment  is  carried 
in  shore  a  distance  of  three  hundred  feet  to  high  ground,  having 
a  concrete  cpre  wall  connecting  the  abutment  to  the  bank. 
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The  reservoir  impounded  by  these  head  works  contains  over 
70,000,000  gallons  of  water,  and  extends  up  stream  about  one 
mile. 

Trouble  from  frazil  and  anchor  ice  has  not  been  experienced 
at  this  development,  partly  due  to  the  location  of  three  small 
islands  at  the  west  side  of  the  pond  and  in  front  of  the  head  race. 


The  Canadian   Electric   Light   Company — Front  \'ie\v   of 
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deflecting  the  main  current  of  the  river  towards  the    east    shore. 
carrying  the  frazil  over  the  eastern  part  of  the  main  dam. 

Provision  is  also  made  for  the  deflection  of  anchor  and  frazil 
ice  over  the  main  dam  by  five  crib  piers  placed  in  front  of  the 
head  race,  set  in  such  positions  as  to  deflect  ice,  and  also  pro- 
vide protection  to  the  racks  from  heavy  ice  during  spring 
freshets.  Between  these  piers  booms  are  changed  to  deflect 
debris  from  head  race,  and  behind  this  a  second  boom  four  feet 
deep  prevents  any  debris  or  frazil  ice  from  lodging  on  the  racks. 

penstocks. 

Provision  has  been  made  at  the  bulkhead  for  ihree  penstocks, 
8  feet  3  inches  in  diameter.  At  present  but  one  is  installed,  con- 
necting No.  I  cone  in  the  bulkhead  with  Nos.  i  and  2  units  in  the 
power  house.  The  first  160  feet  from  the  bulkhead  is  nearly 
horizontal,  there  being  a  slight  drop.  It  then  descends  the  hill 
at  .Tngle  of  about  40  degrees  for  a  distance  of  140  feet,  and  then 
horizontally  for  a  distance  of  about  60  feet,  where  it  enters  the 
power  house  by  two  elbows.  The  bends  over  the  brow  of  the 
hill  and  to  the  horizontal  at  the  foot  are  ot  a  radius  of  about  40 
feet,  reducing  the  friction  to  a  minimum  and  allowing  ample  room 
for  expansion  and  contraction,  there  being  no  expansion  joints* 
The  courses  are  five  feet  wide,  the  thickness  for  the  first  160  feet 
being  5-16  plate,  the  remaining  200  feet  are  of  ^  plate.  Plates 
are  lapped  at  3^  inches,  double  riveted  throughout,  the  5/16 
plate  by  ^  rivets  spaced  3  and  i  J4  inches  between  rows  of  rivets, 
and  }i  plates  by  }j(  inch  rivets,  3^  on  centres  and  i3/  between 
rows. 

Saddles  are  provided  for  supporting  the  penstock,  spaced  15 
feet  horizontally,  consisting  of  6  x  4  angles  with  5"  channels 
braced  diagonally,  the  angle  iron  being  bent  to  fit  the  circum- 
ference of  the  penstock.  These  saddles  are  supported  on  con- 
crete piers,  to  which  they  are  securely  anchored,  the  piers  being 
firmly  imbedded  in  the  rock.  Besides  these  piers,  the  penstock 
is  anchored  on  the  brow  of  the  hill,  and  in  two  places  on  the  de- 
cline by  2"  anchor  bolts  connected  to  the  penstock  by  heavy 
angles  and  steel  pins,  and  to  anchor  fox  bolls  imbedded  in  7  feet 
holes  V  ement  grouting.     These  tie  rods  are    provided    with 

turnbuckles   for   adjusting  the  strain,  which  is  almost  parallel  to 
the  centre  line  of  the  penstock. 

The  contract  for  339  feet  of  this  penstock  was  given  to  Messrs. 
Carrier,  Laine  &  Company,  of  Levis,  and  the  connection  to  the 
turbine  cases  and  penstock  to  the  Caledonia  Iron  Works,  of 
Montreal. 

power  house. 

This  building   measures   52x82    feet   outside,    the   foundations 


being  set  in  heavy  rubble  masonry,  laid  in  cement  mortar,  with 
concrete  foimdalions  for  machinery  and  cement  floor.  The  walls 
are  of  brick,  the  roof  consisting  of  two  layers  of  i  'A  inch  pine, 
laid  diagonally  on  8x12  southern  pine  purlins  supported  on  steel 
trusses  spaced  16  on  centres.  These  trusses  are  set  on  latticed 
girders,  which  also  support  the  runway  for  a  15-ton  travelling 
crane.  The  east  side  of  the  roof  is  provided  wilh  a  large 
skylight.  The  whole  building  is  well  lighted  by  two  rows  of 
windows,  and  is  fire-proof  throughout,  with  the  exception  of  the 
roofing. 

tcrbines. 

The  two  units  already  installed  consist  of  two  McCormick 
turbines,  built  by  the  S.  Morgan  Smith  Company,  of  York,  Pa., 
having  two  33  inch  wheels,  set  with  end  inlet  and  central  dis- 
charge, the  buckets  being  of  cast  steel  with  heavy  cast  iron 
guide  chutes.  The  dome  lids  are  provided  with  adjustable  water 
bearings  and  lignum  vitas  steps.  Each  pair  of  wheels  is 
mounted  in  a  wheel  case  9  feet  in  diameter,  having  a  heavy  cast 
iron  head  rivetted  and  braced  to  the  case.  The  main  body  of 
the  case  is  of  5-8  medium  steel,  having  a  tensile  strength  of 
65,000  lbs. 

Each  pair  of  wheels  is  attached  to  steel  shafts  21  feet  long,  g 
feet  6'2  inches  of  which  is  6  15-16  inches  in  diameter,  the 
remainder  being  5  15-16  inches,  to  which  is  keyed  the  runners 
which  have  a  normal  speed  of  400  r.  p.  m.  Rigid  couplings  are 
provided  between  turbine  and  generator,  keyed  to  the  shafts 
and  forced  on  by  hydraulic  pressure.  Cylinder  gates  controlling 
the  water,  which  are  operated  by  rods  passing  through  the  lid  of 
the  wheel  case,  are  arranged  with  C.  I.  racks  and  steel  pinions 
to  receive  the  gate  ge.iring  of  Lombard  governors  and  provided 
with  counter  weights  for  balancing.  « 

Draft  tubes  29  feet  long,  5  feet  6  inches  in  diameter  at  upper 
end  and  6  feet  6  inches  at  lower  end  extending  into  the  wheel 
pit,  provide  exit  for  the  water.  These  wheels  were  rated  at 
1400  h.  p.,  but  have  exceeded  this  guarantee  under  112  feet 
working  head,  and  have  an  efficiency  of  over  73  per  cent,  under 
full  load. 

The  speed  regulation  is  controlled  by  Lombard  type  "B"  gov- 
ernors of  the  oil  pressure  class,  having  the  pressure  pumps  on 
concrete  floor  stands  on  the  opposite  side  of  the  shafts  from  the 
governors.  As  an  auxiliary  to  these  governors,  and  largely 
aiding  them  in  close  regulation  under  this  head,  two  balanced 
relief  valves  are  placed  at  the  foot  of  the  penstock,  just   before  it 
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s  connected  to  the  wheel  cases.  These  valves  have  15  inch 
pistons  in  a  cylinder,  one  end  of  which  is  connected  to  the  pen- 
stock directly.  The  opposite  end  is  connected  to  a  four  inch 
pipe  inside  the  penstock,  extending  up  towards  the  bulkhead  for 
160  feet.  When  working  normally,  Ihis  "static  head"  pipe  keeps 
the  piston  in  equilibrium,  the  pressure  on  both  sides  being 
balanced.  Any  ram  in  the  penstock  due  to  a  sudden  closing  of 
the  gates,  increasing  the  pressure  on  the  end  of  the  cylinder 
directly  connected  to  the  penstock,  opens  the  valve,  which  re 
mains  open  until  the  pressure  has  been  equalized.  The  sensi- 
tiveness of  this  arrangement  is  controlled  by  check  valves  hay 
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iiiK  spiral  springs,  the  tension  of  which  can  be  adjnsted  to  open 
the  relief  valve  under  one  lb.  per  square  inch  increase  of  pres- 
sure. These  valves  were  built  by  the  Lombard  Governor  Com. 
pany,  of  Boston.  Thi  governor  has  operated  very  successfully 
since  installation,  having  taken  care  of  the  machines  when  the 
full  load  has  been  suddenly  taken  offlhe  generators.  The  gen- 
erators have  been  opeiated  in  parallel  with  both  governors  on  or 
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with  one  governor  on  and  one  machine  operated  by  hand,   the 
governor  adjusting  gate  opening  to  suil  fluclations  in  load. 
GENERATOR.S. 

Two  generators  are  at  present  inst-illed,  of  the  three-phase  re- 
volving field  type,  built  by  the  Canadian  General  Electric  Com- 
pany. These  machines  are  rated  at  750  k.  w.  on  non-inductive 
load  at  a  normal  potential  of  10,500  volts,  with  a  frequency  of 
66--3  cycles,  and  a  speed  ot  400  revolutions  per  minute,  capable 
of  delivering  25  per  cent,  overload  for  four  hours  and  50  per  cent, 
overload  for  one  hour  without  excessive  heating. 

The  construction  is  similar  to  the  latest  types  of  Genera] 
Electric  generators.  The  cast  iron  amature  frame  is  of  a  strong 
box  section,  into  which  are  dovetailed  the  iron  punchings  of  the 
core,  the  windings  being  set  in  slots  held  in  place  by  wedges 
driven  over  them.  V'eniilating  spaces  between  the  amature 
laminations  provide  for  ample  circulation  of  air. 

The  cast  steel  revolving  field,  weighing  13,000  lbs.,  has  20 
projecting  poles  dovetailed  into  the  .^teel  spider.  The  sheet 
punchings  forming  the  field  poles  are  of  high  peimeability.  The 
field  coils  consist  of  copper  strip  wound  on  edge,  and  are  insul" 
ated  from  the  frame  to  withstand  the  regular  American  Institute 
lest  of  two  and  one-half  limes  normal  voltage.  The  peripheral 
speed  of  the  revolving  element  is  well  within  safe  limits,  allow- 
ance having  been  made  for  an  excess  in  speed  of  30%  without 
injurious  results,  the  high  speed  permitting  of  a  very  compact 
design  wiih  good  venlilaiicn  and  lower  cost  per  k.w.  output.  The 
total  weight  ot  each  generator  is  about  35,000  pounds  each. 

The  guaranteed  efficiencies  under  different  loads  are  as  fol- 
lows: Full  non-inductive  load,  94  per  cent;  3^'  load,  93  per  cent; 
y^  load,  90  per  cent;  '4  load,  83  per  cent.  By  actual  test  both 
in  the  factory  and  at  the  power  house  these  machines  have  shown 
a  full  load  efficiency  of  slighily  over  95  per  cent.  The  regulation 
on  non-inductive  loads  is  8  per  cent,  and  with  loads  having 
power  factors  of  90  and  80  per  cent,  the  regulation  is  16  and  20 
per  cent,  respectively.  These  machines  show  a  rise  of  tempera- 
lure  of  38  per  cent,  after  running  24  hours  at  full  non-inductive 
load,  and  a  rise  of  45  per  cent,  at  25  per  cent,   overload. 

The  armature  can  be  slid  away  from  the  field,  exposing  the 
ceils  and  field  windings  for  inspection  or  repairs.  The  sheet 
iron  punchings  forming  the  core  are  made  of  iron  of  high  per- 
meability, and  no  hysteresis,  being  japanned  before  assemb- 
ling, and  further  insulated  from  each  other  by  sheets  of 
insulating  paper  reducing  the  eddy  current  loss.  The  armature 
coils  are  very  carefully  insulated  before  being  put  in  the  slots 
by  specially  prepared  moisture-proof   insulation    not   affected   by 


moderate  heat,  each  layer  of  insulation  being  carefully  covered 
with  insulation  compound  and  well  baked  before  another  layer 
is  wound  on  the  coils.  The  windings  are  arranged  so  that  any 
coil  can  be  removed  and  another  inserted  to  take  its  place. 
Insulation  test  of  23000  volts  between  coils  and  frame  was 
maintained  for  z'/z  minutes  without  any  injurious  effects. 

Two  exciter  units  of  30  k.  w.  are  installed,  each  one  capable 
oi  supylying  full  load  excitation  current  for  both  main 
generators.  These  machines,  of  the  General  Electric,  moderate 
speed,  multipolar  type,  are  direct  connected  to  50  h.  p.  Mc- 
Cormick  turbines,  having  12-inch  bronze  runners.  Mechanical 
go\'ernors  regulate  the  speed  to  suit  all  conditions  of  load. 

The  switchboard  contains  four  panels  of  blue  Vermont  marble, 
with  all  instruments  of  marine  black  finish.  Each  generator  has 
a  separate  panel,  the  exciter  instruments  and  synchronizing 
lamps  t^n  a  third,  with  two  line  switches  and  three  phase  elec- 
trostatic ground  detector  on  the  fourth.  Triple  pole  oil  switches, 
ot  the  General  Electric  Company's  type  "  K,"  control  the  current 
from  the  generators  to  the  10,000  volt  bus-bars,  and  from  the 
bus-bars  to  the  transmission  lines.  These  switches  are  capable 
of  breaking  in  oil  100  amperes  at  15,000  volts. 

Thomson  inclined  coil  instruments  are  used  on  this  board,  one 
ammeter  per  phase  on  each  generator  panel,  with  a  voltmeter 
and  field  current  ammeter.  The  field  current  is  controlled 
through  rheostats,  giving  a  range  of  10%  above  normal  and  20% 
below  normal  working  voltage.  From  the  generators  to  the 
switchboard  a  three  conductor,  lead  covered  cable,  insulated  to 
withstand  25,000  volts,  is  run  in  tile  ducts  carrying  the  high 
voltage  current.  Single  conductor  cable  connects  the  line 
switches  to  the  two  transmission  lines  outside  the  building,  pass- 
ing through  the  brick  wall  in  4  Inch  tile  elbows  filled  with  insul- 
ating comjiound,  and  having  bells  connected  to  the  lead  casing, 
P' eventing  an}'  injurious  effects  from  static  discharges. 

Protection  from  lighlning  is  through  Wirts  lightning  arresters 
of  the  G.  E.  pattern,  connected  to  each  phase  just  before  it 
passes  through  the  brick  wall  of  the  power  house. 

TRANSMISSION    LINE. 
The  main   transmission   line,   extending  from  Chaudiere    Falls 
to  Levis — a  distance  of  nine  miles — consists  of  35  ft.  cedar  poles. 


The  Canahian    Kitcinn    l.iGtit    Ci'mpanv- 
Lkuiter. 


-Reeled  Cable  on 


7  inch  top,  set  3  feet  in  the  ground  about  100  feet  apart,  having 
two  4  pin,  4x5  pine  cross  arms  oolted  to  the  pole  by  j(  bolts 
with  a  C.I.  washer  on  one  cross  arm  side  and  pressed  washer  on 
the  other.  On  the  top  of  the  pole  is  a  C.I.  pole  cap  carrying  a 
locust  top  pin.  With  this  arrangement  of  two  cross  arms  and 
pole  cap,  provision  is  made  for  carrying  three  circuits  triangulat- 
ed t8  inches  apart.  -At  present  two  lines  of  No.  4  medium 
drawn  copper  are  strung,  one  line  on  triple  petticoat  porcelain 
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insulators  of  the  Imperial  lype  known  as  "Imperial  No.  3",  and 
the  olhar  on  triple  petticoat  glass  insulators.  No.  6  tie  wires  are 
used,  joints  being  of  the  well  known  Western  Union  type,  well 
soldered. 

Crossing  the  Chaudiere  below  the  power  house  is  made  on  \o. 
I  hard  drawn  copper,  supported  on  either  side  by  towers  made  of 
four  poles  forming  the  corners  of  a  square,  having  5x6  double 
cross  arms  with  three  insulators  to  each  wire,  the  wire  being  tied 
around  the  arm  on  the  center  groove  of  the  msulator.  The  poles 
are  given  a  good  rake  in  shore  and  heavily  guyed  with  strain 
insulators  and  lurnbuckles  inserted.  The  wires  are  30  inches 
apart,  the  span  being  420  feet,  each  transmission  line  having  a 
separate  tower  on  either  side. 

Eight  feet  below  the  transmission  lines  are  strung  two  galvan- 
ized iron  No.  12  telephone  wires  on  side  blocks  connecting  the 
power  house  and  sub-siation.      This  line  is  also  used  for  signal- 
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iug  between  sub-station  and  power  house  for  voltage  regulation 
by  cutting  out  the  telephone  and  using  current  of  low  voltage 
with  signal  lamps  on  the  switchboards. 

LEVIS    St  B-STATION. 

In  this  station,  situated  near  the  outskirts  of  the  town  of  Levis, 
on  the  heights  overlooking  the  St.  Lawrence  directly  opposite 
the  citv  of  Quebec,  is  located  the  slep-do-.vn  transformers  and 
distiiburing  switchboard  of  the  company.  The  building  is  of 
brick,  22x42,  with  concrete  floor  and  transformer  foundations, 
with  a  woo  Jen  roof  covered  with  galvanized  iron, and  is  equipped 
with  a  two-ton  travell  ng  crane. 

The  two  transmission  lines  enter  the  south  side  of  the  building 
to  oil  switches  supported  on  the  wall,  twelve  feet  from  the 
ground,  connecting  each  line  to  a  set  of  10,000  volt  bus-bars 
5^x3-16  bare  copper,  the  bars  in  turn  being  connected  to  four 
banks  of  step-down  transformers  through  similar  oil  switches. 
These  switches  are  made  by  the  General  Electric  Company,  and 
known  as  their  type  "K".  The  control  of  these  switches  from 
the  board  is  through  a  system  of  bell  cranks  and  levers  passing 
between  the  transformers  and  up  to  the  switches.  By  this 
arrangement  the  attendant  has  full  control  of  both  transmission 
lines  and  each  bank  of  transformers  without  leaving  the  front  of 
the  switchboard. 

Three  banks  of  step-down  transformers,  consisting  of  6  200- 
k.  w.  air  blast  Wagner  type,  connected  in  pairs  wiih  Ihree-phase 
primary  and  two-phase  secondary,  having  regulating  dials  on  the 
secondary,  allow  a  range  of  voltage  between  2080  and  2690. 
The  dial  switches  are  connected  to  the  front  of  the  board  by 
chains  and  sprocket  wheels,  allowing  of  separate  phase  regula- 
tion, or  of  regulating  both  phases  sinmltaneously.  These  trans- 
formers being  of  the  shell  type,  each  coil  is  wound  and  spaced  so 
as  to  give  large  cooling  surface,  and  interlaced  so  as  to  reduce 
magnetic  leakage  to  a  minimum,  maintaining  excellent  regula- 
tion on  load  of  any  power  factor. 

An  air  duct  extends  along  the  Iront  of  these  transformeis 
below  the  floor,  with  inlets  through  12  inch  circular  ducts  at  the 
side  of  the  base,  the  circulation  passing  upward  between  the 
coils  to  the  top  of  the  case,  and  is  then  deflected  down  through 


passages  in  the  magnetic  circuits  towards  the  outlets  into  a 
discharge  duel  at  the  back  of  the  base  beneath  the  floor  line. 
The  efficiency  of  these  transformers  is  as  follows:  Full  load, 
97.7  per  cent;  34"  load,  97.3  per  cent;  14"  load,  95.5;  the  regula- 
tion on  non-inductive  load,  1.36  per  cent,  and  on  inductive  loads 
with  80  per  cent,  power  factor,  ;}.;}2  per  cent,  the  rise  in  temper- 
ature being  45  per  cent,  centigrade. 

There  are  also  installed  two  150  Westinghouse  oil  cooled  step- 
down  transformers,  Scott  connected,  three-phase  to  two-phase, 
with  the  same  ratio  of  transformation  as  the  Wagner  type  but 
not  equipped  with  regulating  dials.  These  transformers  mav  al 
be  worked  in  paiallel,  giving  a  maximum  output  of  2000  k.  w. 

The  switchboard  consists  of  nine  panels,  one  being  for  each 
bank  of  transformeis,  equipped  with  ammeters  for  each  phase, 
voltmeter,  and  lour  pole  double  throw  circuit  breaking  oil 
switches  made  by  the  General  Incandescent  Arc  Lighting  Com 
pany,  of  New  York.  These  transformers  feed  into  two  sets  o 
bus-bars  known  as  Quebec  and  Levis,  from  which  circuits  are 
led  oR'  to  a  distributing  system  in  the  towns  of  Levis,  St.  Joseph 
and  St.  Romuald,  and  two  circuits  lo  the  submarine  cable  of  the 
company,  through  which  they  aie  now  supplying  the  Q.  R.  L.  & 
P.  Co.  with  1,000  electrical  horse  power  for  use  on  their  incan 
descent  distributing  system  and  motor  circuits. 

Two  panels  control  the  Levis  distribution,  equipped  with  am- 
meters on  each  phase,  and  single  throw  circuit  breaking  oil 
switches.  -A  panel  is  also  provided  for  separate  control  of  the 
incandescent  street  lighting  circuits.  These  circuits  are  operated 
in  multiples-having  separate  transformers,  one  leg  of  the  primary 
being  connected  to  the  circuit  breaking  oil  switch,  the  other  leg 
being  in  common  between  the  street  lighting  transformers  and 
the  house  transformers. 

The  Quebec  bus-bars  are  connected  to  the  trunk  line  through 
a  seiiarate  panel,  having  one  ammeter  per  phase,  and  recording 
voltmeters  of  the  Bristol  type,  which  are  connected  by  pressure 
wires  brought  across  the  river  through  the  submarine  cable  from 
the  bus-bars  on  the  distributing  switchboard  ot  the  Quebec 
Railway,  Light  &  Power  Company.  This  permits  of  regulating 
the  voltage  on  the  Quebec  shore  through  the  medium  of  the 
regulating  dials  on  the  transformers.  A  pane!  is  provided  with 
electrostatic  ground  detector  and  voltmeter  plug  set,  whereby 
the  voltage  on  the  bus-bars  may  be  determined  and  circuits 
tested  for  grounds.  The  board  is  18  feet  long,  7  feet  high,  of 
blue  X'ermont    marble,   all    instruments   and    switches    having    a 
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black  marine  finish.  Voltmeters  and  ammeters  are  of  the  VVag- 
ner  horizontal  edgewise  type.  It  was  designed  after  plans  made 
by  the  general  manager,  and  built  by  the  Wagner  Electric  Manu- 
facturing Company, of  St.  Louis,  and  installed  by  Mr.  A.  C.  Read, 
construction  superintendent  of  the  company,  who  installed  the 
complete  equipment  of  the  sub-station. 

Protection  against  lightning  is  provided  by  Wins  lightning 
arresters,  a  set  being  installed  on  both  transmission  lines  where 
they  enter  the  sub-station. 

The  blower  set  for  providing  air  for  the  air  blast    transformers 


IlllK 


THE  CANADIAN   ELECTRICAL  NEWS 


9' 


I'onsisls  of  a  jo  iiK'h  Stnrtevaiit  (an,  Liellfd   lo   duplicate   3    li.    p. 
Wagiior  s'mi;le  phase  moiors. 

SUBMARINE  CABLE. 

This  company  are  now  transniittinij  between  Ouebec  and  Levis 
750  k.  w.  Ihroiiifh  a  submarine  cable  laid  across  the  St.  Law- 
rence opposite  the  city  of  Ouebec,  at  a  potential  of  of  2,500  volts. 
This  cable  was  laid  in  order  to  lullill  a  contract  between  the  com- 
pan)-  and  the  Ouebec  K'iilwa\',  Litjht  iS:  Power  Company,  where- 
by the  former  was  to  deliver  to  the  latter  1000  electrical  horse 
power  continuously  for  five  years.  In  order  to  accomplish  this, two 
methods  suggested  themselves — one  of  areia!  suspension  similar 
to  that  now  employed  by  the  Bay  Counties  Company,  of  San 
Francisco,  across  the  straits;  and  the  other  of  a  submarine  c;  ble. 
The  foi'mer  method  was  the  more  expensive  and  hazardous,  the 
distance  between  shores  being  about  4,800  feel.  The  latter 
method  was  therefore  ado[ited,  and  has  been  in  continuous  oper- 
ation since  the  iith  of  February  last,  successfully  transmitting 
current  for  both  light  and  power  between  the  two  shores. 

The  length  of  the  cable,  laid  down,  is  4,350  feet, and  it  is  com- 
posed of  four  No.  2-0  B.  &  S.  gauge  standard  conductc^rs  and 
lour  No.  14  pressure  wires,  made  up  as  follows  :  Each  stranded 
conductor  (composed  of  19  strands  of  soft  copper  wire  thorough- 
ly tinned)  is  insulated  with  a  wall  of  best  para  rubber  compound 
o*"  a  minimum  thickness  of  one-eighth  of  an   inch,   wrapped   with 
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he.ivy  rubber  tilled  tape.  The  four  conductors  are  twisted  to- 
gether around  a  jute  centre,  and  have  on  the  periphery  between 
each  other  the  four  rubber  covered  pressure  wires,  the  whole 
covered  with  heavy  rubber  filled  tape  and  served  with  two  layers 
of  tarred  iute. 

The  armor  consistsof3oNo.6B.W.G.  galvanized  steel  wires, the 
outside  diameter  of  the  cable  measuring  25/16  inches,  and  the 
weight  being  6^  lbs.  per  foot.  Before  laying  a  pressure  of 
12,500  volts  was  applied  between  conductors  for  five  minutes, 
and  the  following  insulation  and  capacity  measurements  made: — 

Before  armoring  :  Actual  insulating  resistance  per  conductor, 
1,003  meghoms;  P'^''  mile,  835  ineghoms  ;  actual  capacity  per 
conductor,  785  microfarads,  per  mile  .943  microfarads.  After 
armoring  :  Actual  insulation  resistance,  per  conductor,  952 
meghoms;  per  mile,  794  meghoms;  actual  capacity,  per  con- 
ductor, .S63  microfarads;  per  mile,  1.036  microfarads.  The 
measurements  given  are  the  average  taken  on  the  four  con- 
ductors. 

The  cable  was  coiled  on  a  flat  car  at  the  factory  of  the  cable 
company.  New  York  City,  and  on  reaching  Levis  was  trans- 
ferred to  a  reel  erected  on  board  a  lighter  moored  at  the  wharf. 
The  drum  of  the  reel  was  8  feet  in  diameter,  and  equipped  with 
winches  and  breaking  attachments.  The  season  of  the  year  at 
which  the  cable  was  laid  made  the  undertaking  particulaily 
hazardous.  The  thickness  of  the  ice  was  increasing  daily,  mak- 
ing it  necessary  to  obtain  the  services  of  the  Quebec  &  Levis 
Ferry  Company's  ice  breaking  steamer  "  Queen  "  to  clear  a 
passage  in  front  of  the  tug  lowing  the  lighter. 


On  the  morning  of  Oecember  1  ith,  after  wailing  for  two  days 
lor  the  river  to  present  a  favourable  appearance  for  crossing, 
and  with  the  tide  just  on  ihe  ebb,  the  procession  started  from  the 
Levis  shore,  and  in  twenty  minutes  the  lighter  was  moored  on 
the  Quebec  side  of  the  river.  The  ice  in  the  river  was  from  S 
inches  to  2  feet  in  thickness,  but  the  ice  breaking  steamer  cleared 
a  passage  with  ease,  the  cable  being  paid  out  from  the  stern  of 
the  lighter  steadily  and  evenly  as  the  crossing  was  made.  The 
cable  terminates  on  each  shore  on  a  terminal  pole  on  which  are 
mounted  boxes  containing  lightning  arresters,  and  cable  bells 
four  inches  in  diameter,  filled  with  micanite  compound,  through 
which  the  conductors  are  brought,  and  connected  to  the  respec- 
tive trunk  lines  of  Ihe  two  companies.  The  pressure  wires  are 
connected  to  the  bus-bars  of  the  Quebec  Railway,  Light  & 
Power  Company's  switchboard  at  their  sub-station,  and  on  the 
Levis  side  to  recording  voltmeters,  the  attendant  in  the  Levis 
sub-station  regulating  the  potential  to  suit  the  requirements  of 
Ihe  Ouebec  sub-station. 

On  the  Levis  shore  the  cabie  terminal  is  connected  to  the  sub- 
station of  the  Canadian  Electric  Light  Company  by  four  2-0 
conductor.^,  a  distance  of  about  half  a   mile. 

This  cable  was  supplied  by  the  Safety  Insulated  Wire  &  Cable 
Company,  of  New  York,  and  delivered  fifteen  days  from  dale 
of  order.  Mr.  Rodier,  construction  superintendent  of  that  com- 
pany, had  charge  of  the  laying  and  connecting,  and  deserves 
great  credit  for  Ihe  able  manner  in  which  he  performed  his 
arduous  duties. 

The  Board  of  Directors  of  the  Canadian  Electric  Light  Com- 
pany consists  of  Hon.  L.  P.  Pelletier,  presideni ;  H.  T.  Machin 
and  Gaspard  LeMoine,  vice-presidents;  H.  M.  Price,  R.  Audetle, 
Charles  King,  \Vm.  Marsh, H.S.  Holt  and  H.E.  Smith.  Mr.  Pelle- 
tier has  been  connected  with  the  company  since  its  oiganization, 
ha\ing  served  on  the  boaid  of  directors,  and  for  the  past  two 
jears  as  president. 

The  officers  of  the  company  are  G.U.G.  Holman,  general 
manager;  A.  R.  Henry,  general  superintendent;  A.  C.  Read, 
construction  superintendent;  A.  Blanchet,  power  house  superin- 
tendent; E.  LeSauteur,  treasurer;  George  Belleau,  secretary. 
Mr.  Holman  was  born  atTaIca,  Chili,  July  13,  1866.  He  was 
graduated  from  the  Institute  of  Technology  in  1889,  and  entered 
Ihe  employ  of  the  Thomson-Houston  Eleciric  Ccmp.iny  at 
Lynn,  Mass.  He  remained  wilh  this  company  after  its  consoli- 
dation with  the  Edison  Electric  Company,  serving  in  St.  Paul, 
Minn.,  for  ihe  last  years  of  his  lime.  In  1892  he  left  the  General 
Electric  Company  and  took  the  posiiion  ot  railway  engineer  of 
the  Mather  Electric  Company,  of  Manchester,  Conn.  Alter  Ihe 
panic  of  1S93,  in  which  this  firm  failed,  he  went  to  Philadelphia, 
Pa.,  as  manager  of  the  Cheltenham  Light,  Heat  and  Power  Com- 
pany, where  he  remained  for  nearly  six  years.  In  June,  1899,  he 
left  Philadelphia  to  accept  a  rail.vay  position  in  New  York,  and 
helped  to  put  through  the  Seaboard  .\ir-line  consolidation.  In 
May,  1901,  he  came  to  Ouebec,  Canada,  to  become  general 
manager  of  the  Canadian  Electric  Light  Company.  Mr.  Holman 
is  a  member  of  the  PVanklin  Institute  of  Philadelphia,  an  associ- 
ate member  of  the  American  Institute  of  Electrical  E^ngineeis, 
and  a  member  of  the  Technology  Club,  Boston.  During  the  past 
year  he  has  been  elected  to  the  executive  committee  of  the 
Canadian  Electrical  Association. 


HAND-FIRING  VERSUS  STOKERS. 

Comparative  tests  were  recently  completed  at  the  plant  of  the 
T.  Eaton  Company,  Toronto,  between  hand-firing  with  McClavc 
shaking  grates  and  the  Jones  underfeed  stokers.  The  boiler 
plant  at  Ihe  T.  Eaton  Com|)anv  consists  of  fi\'e  1  so  h.  p.  and  two 
400  h.p.  Heine  boilers.  The  main  i^bject  of  making  this  test  was 
to  determine  with  accuracy  the  cost  to  make  the  steam  under 
ordinary  working  conditions.  Duiingthe  dav  the  boilers  were 
run  to  the  full  capacity, ^^  hile  during  the  night  the  load  was  below 
the  rating  tif  the  bi)ilers.  The  particulars  of  the  tests  are  t;i\en 
below:   - 

PARTICILARS.  HAND  JONES 

I  IKED      STOKER. 

Dale  of  Test \pril,    i()o2     21-23  -3'-5 

Duiation    of    Test,   continuous,    incluLling    nighi 

run,   in   hours    4S  4S 

West   Virjjinia  Slai  k    Coal 

Total  Coal  burned in   lbs.   93,500  80,500 

Total  water   pumped  into  bc>i!er  ;ind  evaporated 

into  steam •■  ■  ■    i"  lbs.  570,580  61  1 ,879 

Total  equivalent  from  and  at  212 in  lbs.  605,134  646,439 

Total  Ash in   lbs.  12,295  7>y4i 

Percentage  .'\sh 13.  i  9. 87 

Average  .Steam    Pressure lbs.  per  sq.  in.      110.3  '  i*'-3 

.\verage  Feed  Temperature deg.  Fah.     194.4  198.6 

Average  H.  P.   developed  during  entire  run  at 

34>^  .lbs 366.  390.3 

Heal  given  i  lb.  W'ater  at  temp,  of  feed  to  convert 

same  into  steam  at  boiler  pressure. ...  B.T.U.    1024.5  1020.4 

Actual  evaporation  per  lb.  coal in   lbs.     6.102  7.60 

.Actual  evaporation  per  lb.  combusiihle.  .  .in  lbs.     7.026  8.55 
Equivalent  evaporation  per  lb.  coal  from  and  at 

212° in  lbs.     6.461  8.03 

Equivalent  evaporation  per  lb.  combustible  from 

and  at   212° in  lbs.     7.452  S.9 

Cost  to  evaporate  1000  lbs.  water,  coal  at  $3.25 

per  ton $0,251  $0.2023 

Relative  economies 100  '24.3 

Increased  evaporation  for  equal  fuel    .,,,...,,,  24.3 
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C  E.  A.  CONVENTION  PROGRAMME. 

Wednesday,  June  uth. 

9.00  a.m. — Meeting  of  Executive  Committee. 

10.00  a.m. --Opening  of  Convention  in  Assembly  Hall,  Chateau 
Frontenac.  Address  of  welcome  by  the  Mayor  of  Quebec, 
the  Hon.  S.  N.  Parent.  President's  Address.  Reading  of 
Minutes.    Raports  and  General  Business. 

2.15  p.m. — Special  cars  leave  the  Chateau  Frontenac  to  visit 
the  sub -stations  of  the  Quebec  Jacques-Cartier  Electric 
Company  and  the  Quebec  Railway,  Light  and  Power  Com- 
pany, arriving  at  car  sheds  of  Q.  R.  L.  &  P.  Co.  at  3  p.  m., 
where  a  paper  will  be  presented  by  Mr.  A,  B.  Lambe,  jr., 
Toronto,  Ont.,  on  "The  Electrical  Equipment  of  an  Ordinary 
Street  Car." 

8:00  p.m. — In  .Assembly  Hall.  Paper:  "Developmeni  of  Arc 
Lighting  .Apparatus  from  1810  to  1902,  with  Special  Refer- 
ence to  Modern  .\rc  Light  Engineering"  (Illustrated),  by  Mr. 
W.  D'A.  Ryan,  Lynn,  Mass. 

Thirsday,  June  ijth. 
10:00  a.m. — Papers:  "Arc  Lighting,"  by  Mr.  C.  M.  Green,  Lynn, 
Mass.;  "Lightning  Protection  and  the  Static  Inlerrupler,"  by 
Mr.  Percy  H.  Thomas,  Pittsburg,  Pa. 

2:00  p.  m. — Special  cars  leave  Chateau  Frontenac  for  the  Shrine 
of  St.  Anne  de  Beaupre, Montmorency  Falls  and  Kent  House; 
members  will  also  visit  the  Power  House  of  ihe  Quebec  Ry., 
L.  &  P.  Company  at   Montmorency. 

8:00  p.m. — By  kind  permission  ot  Lt.  Co'.  Wilson,  R.  C.  A., 
the  Royal  Canadian  Artillery  Band  will  give  a  concert  on  the 
Ten  ace. 

9.00  p.m. — -Annual  Banquet,  at  Chateau  Frontenac. 

Friday,  June  13TH. 
10.00  a.m. — Papers:  "The  U.se  ot  Storage  Batteries  ni  Electric 
Distribution  Systems,"    by  Mr.  A.  A.  Dion,  Ottawa;   "Elec- 
tric Suburban  Railways,"  by  Mr.Ed.  A.  Evans,  Quebec, Que. 
Selection  of  City  for  next  Convention. 
Election  of  Officers. 
1. 00  p.m. — At  the  invilation  of  Mr.  Frederic  Nicholls,  2nd  Vice- 
President    and   General    Manager  of  the  Canadian  General 
Electric  Company,  the  members  of  the  .Association   will   h> 
tendered  a  trip  by  steamer  round  Island  ol   Orleans,  vi-ilini; 
the  docks,  harbor  and  site  of  the  new  Quebec   Bridge;  re- 
turning to  Quebec   in    time    to    connect    with    evening    trains 
and  Montreal  steamer.      Luncheon  will  be  served  en  board. 

Note:  The  general  business  of  the  .Associaiion  will  be  Iransaclei' 
in  Ihe  .Assembly  Hall,  Chateau  Frontenac.  .Afier  page  7s  of 
this  issue  was  printed,  the  place  of  meeting  was  i  Ivingiil 
from  the  Cily  Hall  to  the  Chateau  Fronlenac. 


Mayor  Cochrane  also  spoke  most  highly  of  Mr.  Browne  and  re- 
greited  exceedingly  that  Montreal  was  to  lose  a  man  of  his 
character  and  business  record.  He  believed  that  the  Montreal, 
Light,  Heat  and  Power  Company  was  making  a  great  mistake 
in  allowing  him  to  leave  the  city,  as  men  ot  his  ability  were  hard 
to  find.  The  speeches  of  the  evening  showed  the  warm  aopreci- 
ation  of  all  present  for  the  guest  of  the  evening,  and  were  a  fit- 
ting close  to  Mr.  Browne's  career  in  Montreal  after  the  great 
work  he  had  done  in  building  up  tlie  company  with  which  he  was 
connected  from  a  small  beginning  into  a  great  and  flourishing 
instil  ul  ion. 

On  rising  to  reply  Mr.  Browne  met  with  a  most  enthusiastic 
welcome.  He  said  he  had  done  nothing  in  Montreal  to  justify  so 
cordial  a  demonstration.  Perhaps  Ihe  principle  he  had  estab- 
lished more  than  anything  else  was  thit  Canadians  were  just  as 
capable  as  were  .Americans.  That  was  the  principle  they  were 
really  celebrating.     It  also  -howed  the  possibility  of  pursuing  an 


DINNER  TO  MR.  W.  H.  BROWNE. 

The  Montreal  friends  of  Mr.  \V.  H.  Browne,  lale  manager  of 
Ihe  Royal  Electric  Company,  tendered  him  a  complimentary 
dinner  on  May  lyih.  prior  to  his  departure  for  Great  B.irrington, 
Mass.,  to  assume  the  management  of  the  Stanley  Insirument 
Company.  The  dinner  was  gotten  up  by  Ihe  Knight  of  Columbus 
as  a  token  of  Iheir  appreciation  of  Ihe  .services  rendered  to  that 
society  by  Mr.  Browne.  It  was  likewise  taken  advantage  of  by 
the  business  men  of  Montreal  to  do  honor  to  an  esteemed  fellow- 
citizen. 

Over  one  hundred  and  fifty  persons  sat  down  to  the  dinner, 
which  was  held  at  the  Windsor  Hotel.  The  menu  card  was  most 
artistic  and  an  index  to  the  character  of  the  occasion.  The 
finest  orchestra  in  the  city  was  in  attendance,  together  with  some 
of  the  best  talent.  The  large  dining  hall  was  very  tastefully  de- 
corated with  English  and  American  flags. 

The  toast  list  included  "The  King",  "The  President  of  the 
United  States",  "Our  Guest",  "The  Dominion  of  Canada  ",  and 
"The  City  of  Montreal ".  The  health  of  Mr.  Browne  was  pro- 
posed by  Senator  Beique,  who  was  at  one  time  the  vice-president 
of  the  Royal  Electric  Company.  The  Senator  praised  very  high- 
ly Mr.  Browne's  talent.  He  had  worked  shoulder  lo  shoulder 
with  him  in  many  important  enterprises  and  could  appreciate  his 
excellent  qualities.  He  had  never  met  a  man  better  organized 
bodily  and  morally  for  Ihe  work  entrusted  to  him.     His  Worship 


Hon.  S.  N.   Parent,  Mayor  of  Quebec. 

honest,   conscientious  line  of  conduct  in  b.isiness  life  and   being 
honored  for  it. 


The  Western  Electric  Company,  of  Chicago,  are  reported  to 
h  ive  secured  the  contract  for  arc  lamps,  etc.,  for  the  lighting  of 
Montreal  by  the  series  alternating  system. 

An  electric  motor  car  carrying  three  passengers  recently  made 
the  run  of  4S6  miles — London  to  Glasgow — al  a  cost  of  £3  15s 
3d  for  current  and  night  attendance,  or  less  than  /^d  per  mile. 
.Altogether,  with  the  Glasgow  trials  and  the  return  journey,  the 
distance  covered  on  the  tour  was  i,]6[  miles,  which  is  probably 
a  record  for  an  electric  carriage. 

.After  having  made  trial  of  their  capabilities,  the  .Australian 
Commonwealth  Government  is  reported  to  have  determined  lo 
utilize  motor  cars  for  the  collection  of  letters  in  all  large  centres. 
It  is  intended,  further,  to  use  the  automobile  for  Ihe  conveyance 
of  mails  between  the  cities  and  the  suburbs,  and  to  introduce  it 
for  long  distance  carrying  lo  outlying  districts  that  are  not 
served  bv  the  railways. 
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ELECTRICAL  INSTALLATION  FOR  THE 
SOULANGES  CANAL. 

The  Soulang-es  Canal,  about  14  miles  in  leng-th, 
couples  Lake  St.  Louis  to  Lake  St.  I'rancis,  the  level 
of  latter  beinjj  about  82  feet  hig-her  tlian  that  of  the 
former.  Between  the  two  levels  only  five  locks  are  in- 
terposed, the  first  three  having  the  exceptionally  high 
lift  of  about  23  feet,  the  fourth  a  lift  of  about  12  feet, 
and  the  last  a  lift  of  about  2  feet. 

The  location  and  design  of  canal  and  locks,  and  sup- 
intendence  of  contruction,  have  been  entirely  the  work 
of  Mr.  Thomas  Munro,  past  president  of  the  Canadian 
Society  of  Civil  Engineers.  His  large  and  varied  ex- 
perience in  canal  work  has  led  to  the  use  of  some 
novel  features  in  the  construction  of  this  canal,  and  we 
understand  that  those  best  qualified  to  judge  have  pro- 
nounced it  to  be  the  finest  canal  on  the  continent. 

Owing  to  the  fact  of  a  good  water  power  being 
available  on  the  canal,  it  was  decided  to  install  an  elec- 
tric plant  for  the  operation  of  the  locks,  sluices  and 
bridges,  and  to  light  the  canal  throughout  its  entire 
length.  On  account  of  the  length  of  the  canal  the  al- 
ternating  current    three-phase    system    was    adopted. 


Lock  No.  5,  Showing  Steamer  Leaving  for  Lake  St.  Francis 


The  carrying  out  of  this  portion  of  the  work  was 
placed  in  the  hands  of  the  Canadian  General  Electric  Com- 
pany. The  application  of  alternatingcurrent  apparatus 
to  work  of  this  class  being  a  novelty,  many  interesting 
engineering  problems  were  encountered  and  success- 
fully solved. 

THE    POWER    HOIISE. 

The  power  house  is  situated  on  the  south  hank  of  the 
canal  at  its  point  of  crossing  the  Grease  river,  which  is 
five  miles  from  the  upper  entrance  and  nine  miles  from 
the  lower  entrance  of  canal. 

The  illustration  gives  a  good  idea  of  the  general 
appearance  of  power  house,  designed  by  Cox  &  Amos, 
architects,  Montreal.  It  is  substantially  and 
handsomely  built  of  "Milton"  pressed  red  brick,  trim- 
med with  buff  Ohio  sandstone  sills  and  transoms. 
The  building  is  two  stories  high,  surmounted  by  an 
ornamental  terra-cotta  roof  finished  with  copper 
sheathed  turrets  and  trimmings.  The  generator  room 
occupies  the  central  portion  of  the  building  and  extends 
the  full  width  and  height.  One  wing  is  used  as  a 
storehouse,  and  the  other  as  a  dwelling  for  power 
house  attendants. 

The  hydraulic  equipment  was  designed  by  Mr.  A.  M. 


Office  of  Mr.   Munro,  Chief  Engineer  Soulanges  Canal. 

Rice,  of  Dayton,  Ohio.  There  are  two  wheel-pits,  in 
each  of  which  are  installed  two  pairs  of  Victor  turbines 
on  one  horizontal  shaft  operating  under  a  twenty  foot 
head  at  225  r.  p.  m.  and  discharg- 
ing into  the  Grease  river,  which  acts 
as  a  tail  race.  Each  set  of  wheels 
is  furnished  with  a  Geisler  governor. 
To  each  of  the  above  water  wheel 
units  is  coupled  a  three-phase  re- 
\oIving  field,  60  cycle  generator  of 
-;64  kilowatts  capacity  at  2400  volts, 
furnished  by  the  Canadian  General 
Electric  Company,  each  being  set 
on  concrete  foundation  capped  by 
heavy  dressed  stone.  Two  four- 
pole  exciters  are  furnished,  each  of 
17  kilowatt  capacity  at  125  volts, 
being  sufficient  to  excite  the  fields  of 
both  generators.  These  are  driven 
by  belts  from  the  main  water  wheel 
shafts. 
The  switchboard  is  of  blue  Ver- 
mont marble,  the  end  being  guarded  by  heavy  brass 
grille  work,  which  also  extends  around  the  top.  It 
comprises  five  panels,  90  inches  high,  and  has  a 
total  width  of  12  feet.  Two  generator  panels,  each 
furnished  with  a  three-pole  main  switch  of  the  old 
break  type,  three  ampere  meters,  one  voltmeter,  all 
of  the  Thomson  inclined  coil  type,  three  expulsion 
fuse    blocks,    one    voltmeter   and    synchronizing    plug 
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switches,  Iwo  pilut  lamps,  fiel>.l  rheo>tat  and  switch; 
one  exciter  panel  furnished  with  two  main  exciter 
switches,  two  ampere  meters,  one  voltmeter  switch, 
two  field  rheostats  and  two  pilot  lamps  ;  two  feeder 
panels,  each  furnished  with  two  three-pole  quick 
break  switches,  one  for  power  and  one  for  arc  lights, 
two  ammeters,  six  expulsion  fuse  blocks,  and  one 
electrostatic  ground  detector. 

The  wiring  is  such  as  to  admit  of  any  circuit  being 
connected  to  either  or  both  machines.  The  cables  be- 
tween switchboards  and  machines  are  carried  in  con- 
duit, which  is  covered  by  iron  checker  plate. 

The  lighting  of  the  power  house  is  carried  out  by 
means  of  16  c. p.  incandescent  lamps,  set  very  closely 
together  just  below  steel  beams  which  carry  the  travel- 
ling crane,  each  lamp  being  set  at  an  angle  of  45  with 
horizontal,  and  provided  with  a  neat  reflector.  The  wir- 
ing is  concealed  in  moulding',  and  switches  are  provided 
to  turn  on  the  lights  in  sections.      A  hand  operated  trav- 


one  hundred  and  twenty  feet  apart,  every  fourth  pole 
supporting  an  enclosed  arc  lamp.  The  lamp  poles  are 
35  feet  high,  and  the  others  30  feet,  and  all  are  painted 
with  four  coats  of  white  lead.  The  pole  line  represents 
an  unusually  neat  and  trim  appearance  owing  to  the 
fact  that  the  poles  were  set  and  plumbed  by  the  use  of 
the  Theodolite.  All  four-pin  cross-arms  are  supported 
b}"  an  ornamental  iron  brace,  the  design  of  which  is 
shown  in  accompanying  cut.  The  brackets  used  for  sup- 
porting the  arc  lamps  are  of  similar  ornamental  design. 
It  having  been  found  necessary  in  a  section  of  the 
canal  to  decrease  the  slope  of  the  bank,  it  was  deemed 
advisable  to  keep  the  lamp  poles  at  a  uniform  distance 
from  the  centre  of  the  canal.  Two  piles  were  therefore 
driven  into  the  canal,  between  which  the  lamp  poles 
were  set  and  bolted,  shore  guys  being  provided  to  guard 
against  mishap.  From  the  bank  to  each  of  these  poles 
a  painted  wooden  platform  has  been  erected  for  the  use 
of  the  lamp  trimmer. 


Interior  of  Power  House. 


elling  crane  is  provided  of  sufficient  capacity  to 
easily  handle  the  heaviest  part  of  generators.  A  novel 
feature  of  the  generator  room  is  the  marble  mosaic  floor, 
which  is  worked  into  a  neat  and  artistic  pattern,  also 
the  substantial  ornamental  brass  railing  forming  a 
passage-w-ay  down  one  side  of  the   room. 

The  switchboard  is  connected  to  the  transmission 
lines  by  means  of  highly  insulated  lead  encased  cables, 
which  pass  under  the  canal  and  terminate  at  fuse  blocks 
placed  in  a  neat  terminal  house,  in  which  are  also  lo- 
cated the  lightning  arresters  protecting  said  cables 
from  lightning  discharges. 

THE    TR.\NSMISSION    LINES. 

From  this  terminal  house  four  three-phase  circuits 
emerge.  The  circuit  to  upper  entrance  at  Coteau  Land- 
ing consists  of  No.  6  B  &  S.,  the  arc  lighting  circuit  be- 
ing of  ihe  same  size.  The  power  circuit  to  the  lower 
entrance  at  Cascades  Point  consists  of  No.  4  B  &  S. , 
and  the  arc  lighting  circuit  No.  2  B  &  S.,  all  bare  cop- 
per wires.  These  transmission  lines  are  carried  on 
red  cedar  poles, perfectlysiraight  and  dressed  octagonal; 
lh«.y  were  brought  from  British  Columbia,  it  having 
been  found  to  be  impossible  to  obtain  satisfactory  tim- 
ber nearer.    All  poles  are  set  six  feet  in  the  ground  and 


The  arc  lamps  are  of  the  Canadian  General  Electric 
Company'smultipleenclosedarc  type  ;  the  capacity  is  7'2 
amperes,  all  being  furnished  with  clear  inner  and  outer 
globes.  The  lamp  cases  are  weatherproof  and  are  fur- 
nished with  an  enamelled  metal  reflector.  These  lamp-; 
being  of  the  multiple  type,  are  each  provided  with  a 
thousand  watt  type  "H"  oil-cooled  transformer.  This 
extra  capacity  is  provided  to  insure  a  large  factor  of 
safety,  which  precaution  is  adopted  throughout  the  en- 
tire installation. 

THE     BRIDGES. 

Crossing  the  canal  at  intervals  are  five  electrically 
operated  bridges.  The  motors  and  controlling  appar- 
atus are  contained  in  a  neat  cabin  situated  on  the  side 
of  each  bridge.  The  motors  are  of  two  horse  power 
capacitv,  operating  at  220  volts,  and  are  geared  to  the 
mechanism  for  turning  the  bridi;e.  Between  the  elec- 
trical mechanism  and  the  bridge  gearing  a  flexible  fric- 
tion is  interposed,  which  is  operated  by  a  lever  and 
acts  either  as  a  clutch  or  a  brake  as  occasion  requires. 
The  bridges  each  weigh  upwards  of  100  tons,  and  the 
mechanism  is  designed  to  open  or  close  them  within  ten 
minutes.  On  top  of  each  bridge  a  red  lantern  is 
placed  exactly  on  the  centre  line  of  the  canal,  showing 
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both  ways,  as  a  danger  sij^nal  when  the  briJg'e  is  closetl. 
This  lantern  is  lighted  by  ;t  cluster  of  incandescent 
lamps.  Power  is  conveyed  to  the  bridije  by  means  of 
submarine  cables  from  transformers  placed  on  one  of 
the  line  poles  adjacent  to  the  bridge. 

OPERATION    OF    THE    LOCKS. 

The  locks  are  200  feet  long  by  46  feet  wide  and  are 
of  massive  concrete  and  stone  construction.  The 
lock  gates  are  of  particularly  substantial  construction 
and  are  built  up  of  Douglas  fir,  which  was  obtained  in 
British  Columbia.  Tiie  largest  gates  are  over  40  feet 
high  and  28  feet  broad  and  weigh  upwards  of  70  tons. 
These  gates  are  closed  or  opened  by  a  steel  1 
beam  which  has  a  rack  secured  to  it,  the  rack  being 
operated   by   a   pinion.      There   is   a  recess   in   the  back 


View  ok  Tkansmissio.>i  Line  — Pole  with  Bridge  Motor 
Transformers  in  Foreground. 

wall  which  receives  the  above  mentioned  I    beam    when 
gate  is  open. 

The  lock  gates  and  sluice  valves  are  operated  by 
Canadian  General  Electric  Company's  three-phase,  220 
volt  constant  speed  induction  motors,  in  the  following 
manner  :  The  lock  gate  motors  are  of  three  h. p.  capac- 
ity and  are  connected  to  the  pinion  which  operates  th  • 
rack  by  a  pair  of  gears.  .'\t  one  point,  however,  is  in- 
terposed a  friction  device  which  is  so  arranged  that  by 
operating  a  lever  two  friction  pulleys  can  be  brought 
into  contact,  thus  applying  the  power  to  move  the  gate, 
and  by  reversing  said  lever  a  powerful  brake  is  applied, 
wliich  is  used  to  arrest  the  motion  of  gate  and  thus 
prevent  it  striking  with  more  than  necessary  force  the 
mitre  sill  when  closing  or  the  recess  when  opening. 
This  brake  has  another  use,  viz.,   that  when  the  gates 


Special  Constriction  of  Lamp  Loles. 

are  open  and  a  vessel  is  passing  through  the  sanu 
tendency  is  for  the  gates  to  siart  to  close,  caused  by 
the  vessel's  motion;  the  brake  being  applied  effectually 
prevents  this. 

That  part  of  the  above  mech.inisni  whicli  is  more 
intimately  connected  with  the  motor  is  housevl  in  a  ca  t 
iron  box  fitted  with  a  rain-proof  co\er.  The  top  of  the 
box  projects  about  15  inches  above  top  of  coping  of 
lock.  The  lever  which  operates  the  frictions  is 
attached  to  a  shaft  wliich  projects  through  the  wall  of 
bo.x,  as  also  does  anotlier  shorter  lever  which  operates 
a  reversing  switch  used  to  reverse  the  direction  of  ro- 
tation of  motor.  The  mechanism  isso  arranged  that  the 
power  required  to  start  motor  is  very  small,  the  only 
friction  at  starting  being  that  of  a  small  pinion  and 
gear  and  four  bearings.  The  motor  can  thus  be  re- 
versed in  a  very  few  seconds.  This  feature  is  of  im- 
portance, as  it  enables  the  motion  of  the  gate  to  he 
reversed  with  surprisingly  small  loss  of  time  in  case  of 
emergency.  In  order  that  an  operator  can  tell  exactly 
when  a  gate  is  closed  or  open  without  specialiv  looking 


General  View  ok  Lock,  Shc>wing  Location  of  Motor 
Boxes,   Lamp  Poles  and  Switch  Cabin. 
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at  it,  an  indicating  device  is  arranged  inside  the  box 
and  an  index  hand  passing  over  a  scale  on  the  outside 
of  box  shows  exactly  when  the  gate  arrives  at  the  end 
of  its  travel  in  either  direction.  The  above  mechanism 
is  so  arranged  that  the  gate  will  open  or  close  in  one 
minute. 

The  mechanism  which  operates  the  sluice  valves  is  of 
exactly  the  same  design  as  that  which  operates  the 
lock  gates  except  ihat  the  motor  is  of  one  horse  power 
capacity.  The  mechanism  is  arranged  to  open  the 
sluice  valves  in  4=;  seconds. 

THE    SWITCH    HOUSE. 

The  transformers  which  supply  current  to  the  lock 
motors  are  contained  in  a  switch  house  of  artistic  de- 
sign, as  will  be 
seen  by  referring 
to  the  illustra- 
tion. These 
transformers,  of 
which  there  are 
two,  are  of  7,- 
500  watts  capa- 
city, rhus  allow- 
ing ample  mar- 
gin for  large 
overloads  on  the 
motors.  The 
switch  house 
also  contains  a 
fuse  cabinet 
which  holds  a 
fuse  block  for 
each  motor  and 
each  lighting  cir- 
cuit. Above  the 
fuse  cabinet  is 
arranged  an  'en- 
closed switch  with  a  projecting  handle  to  operate 
same.  By  means  of  this  switch  current  can  be 
cut  off  troin  the  entire  lock.  As  this  switch  house 
is  used  by  the  lock  operators,  everything  is  ar- 
ranged with  a  view  to  the  greatest  possible  safety, 
and  therefore  all  metal  carrying  current  is  enclosed  in 
a  substantial  and  effective  manner.  These  switch 
cabins  are  lighted  inside  by  16  c.p.  incandescent  light-;. 
Outside  these  houses  on  the  side  facing  lock  are 
arranged  six  32  c.  p.  incandescent  lamps  in  marine 
weatherproof  fixtures.  The  lock  motors  are  connected 
to  the  fuse  blocks  in  the  above  mentioned  fuse  cabinet 
by  means  of  highly  insulated  lead  encased  cables,  which 


enter  the  cast  iron  motor  boxes  through   brass  stuffing 
boxes. 

The  general  lighting  of  the  canal  by  arc  lights  is 
very  effective,  making  it  practically  as  easily  navigable 
by  night  as  by  day.  Both  entrances  and  all  locks  are 
lighted  on  both  sides  of  canal. 

OTHER    FE.\TURES. 

The  electrical  apparatus  installed  along  the  canal  is 
very  effectively  protected  against  lightning,  lightning 
arresters  of  the  Canadian  General  Electric  Company's 
short  gap  type  being  installed  at  each  lock  and  at  every 
point  where  cables  pass  under  the  canal  for  lighting, 
power  or  telephone  services. 

In  order  to  facilitate  the  operation  of  canal,  com- 
munication be- 
tween all  locks, 
bridges,  offices 
and  power 
house  is  carried 
on  by  a  tele- 
phone system, 
which  proves  to 
be  very  efficient 
and  effective. 

To  provide 
against  the  cold 
weather  which 
usually  occurs 
during  the  first 
three  or  four 
weeks  after 
n  a  V  i  g  a  t  i  o  n 
opens  and  dur- 
ing the  last  few 
weeks  at  the 
close  of  naviga- 
tion, electric 
heaters  are  placed  in  all  lock  switch  houses  and 
bridge  cabins.  These  are  750  watts  capacity  each. 
This  heating  system  is  also  extended  to  the  power 
house,  in  which  a  750  watt  electric  heater  is  installed 
in  each  of  the  living  rooms  and  4,000  watt  heaters  in 
the  store  room.  The  heaters  are  of  the  Simplex  Elec- 
trical Company's  manufacture. 

Since  the  operation  of  the  sluices,  locks  and  bridges 
by  electricity  it  has  been  found  to  result  in  a  saving  of 
labor  equal  to  50  per  cent.,  there  now  being  required 
for  the  operation  of  the  locks  only  two  men,  instead  of 
four  as  previously. 


One  of  the  Highway  Bridges,  Showing  Operating  Cabin  and  Signal  Lamp. 


Night  \'ik\v  of  Canal  fro.m   Railway   Hriix;!-:. 
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Parliament  BiiLniNos  and  Grand  Allee,  Oiebec. 
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The  subjects  of  the  papers  to   be   pre- 

The  C.  E.  A.  ,     ,  .       ...         1^  ..•  c 

Convention  sented     at     this     Convention    are     of 

great  interest  and  value  to  all  com- 
panies controlling  or  operating  electrical  industries. 
The  two  papers  on  arc  lighting  will  be  particularly 
valuable  at  this  time  when  there  is  such  an  agitation 
through  this  country  and  the  United  States  towards 
changing  the  present  systems  of  street  illumination 
for  others  of  more  economical  operation.  The  subject 
to  be  presented  by  Mr.  Perc)'  H.  Thomas  of  the 
Westinghouse  Electric  &  Manufacturing  Co.,  will  also 
be  particularly  valuable  at  this  time,  inasmuch  as  there 
is  a  great  diversity  of  opinion  as  to  the  proper  means 
of  protecting  long  distance  transmission  lines  from 
static  discharges  and  efficient  protection  from  light- 
ning. This  paper  of  Mr.  Thomas'  in  itself  will  be  well 
worth  going  a  long  distance    to    hear.      It  is    desirable 


that  as  much  information  as  possible  be  brought  out 
at  this  convention  in  regard  to  the  .systems  in  use 
throughout  this  country  and  elsewhere  for  protecting 
long  distance  transmission  lines  as  well  as  local  dis- 
tribution systems  from  lightning.  There  will  be  two 
papers  on  street  railway  subjects  as  well  as  several 
topics  for  discussion  by  street  railway  men.  The 
papers  are  all  of  a  high  standard  and  the  discussion 
upon  them  will  be  participated  in  by  men  of  high 
standing  in  practical  and  theoretical  work.  The  papers 
and  discussions  alone  will  amply  repa)'  attendance  at 
the  convention,  and  it  is  expected  that  all  departments 
of  the  electrical  industry  will  be  well  represented. 


The   apparent    success    which   has  ac- 
Steam  Turbines. 

companied      the     introduction    of     ihe 

steam  turbine  is  attracting  much  altention.  and  by 
many  it  is  regarded  as  one  of  the  most  significant  steps 
that  has  been  made  in  the  engineering  field  in  recent 
years.  It  is  claimed  that  it  represents  the  coming  type 
of  apparatus  for  this  purpose.  The  largest  steam  tur- 
bine generator  yet  installed  on  this  continent  is  in  the 
power  station  of  the  Hartford  Electric  Light  Company, 
of  Hartford,  Conn.  It  is  a  reserve  unit  consisting  of  a 
steam  turbine  of  about  2,100  kilowatts  capacity  direct- 
coupled  to  a  two-phase  2,400  volt  generator,  this  unit 
being  intended  as  an  auxiliary  to  aid  the  water-power 
plant.  Steam  is  generated  in  water-tube  boilers,  which 
are  fired  by  mechanical  stokers,  bituminous  slack  coal 
being  used.  The  steam  turbine  is  of  the  Westinghouse- 
Parsons  type.  Steam  is  admitted  at  the  govenor  valve 
and  arrives  at  the  chamber  at  the  small  end  of  the  revolv- 
ing part  of  the  turbine.  The  steam  passes  along  to  the 
right  through  the  turbine  blades, passing  through  a  series 
of  fixed  blades  which  deflect  it  in  one  direction,  thence 
striking  the  moving  blades  of  the  turbine,  which 
deflect  it  in  the  opposite  direction,  and  so  on.  In  this 
way  the  current  of  steam  impinging  upon  the  moving 
blades  drives  them  around.  The  areas  of  the  passages 
increase,  progressing  in  volume  corresponding  with 
the  expansion  of  the  steam.  The  turbine  in  question 
with  its  generator  is  33  feet,  3  inches  long,  8  feet,  9 
inches  wide,  and  weighs  175,000  pounds.  Since  the 
installation  of  the  machine  a  number  of  tests  have 
been  made,  which  are  said  to  show  a  steam  economy 
of  the  most  remarkable  character,  and  an  efficiency  so 
high  as  to  leave  no  doubt  in  the  minds  of  those  who 
are  operating  it  that  it  represents  the  coming  type  of 
steam  prime  mover  for  central  station  purposes.  It  is 
readily  started  and  its  operation  is  quiet  and  free  from 
vibration.  It  is  significant  that  steam  turbines  are  to 
be  adopted  by  the  Metropolitan  Railway  Company  and 
and  the  Metropolitan  District  Electric  Traction  Com- 
pany, of  London,  England.  The  station  of  the  former 
company  will  contain  three  sets  of  3,500  kilowatts 
capacity  each,  and  that  of  the  latter  four  sets  of  ^,000 
kilowatts  each.  .As  with  the  Hartford  plant,  steam 
will  be  generated  in  water-tube  boilers.  These  instal- 
lations clearly  indicate  that  the  steam  turbine  has  been 
received  wilh  favor  and  that  it  is  likely  to  be  quite 
generally  adopted  by  central  stations  in  the  near  future. 


The  lime  for  receiving  tenders  for  the  installation  ot  a  tele- 
phone s\slem  in  the  city  of  Ottawa  expired  on  May  29th.  It  is 
understood  that  the  only  oflfer  received  was  submitted  by  Mr. 
O.  W.  RoEfeis.  The  city  called  for  lenders  wilhout  fiirni..hing 
any  specifications. 
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G.  N.  W.  TELEGRAPH  COMPANY,  QUEBEC. 

1 1  appears  that  the  business  of  the  G.  N.  W.  Telegraph  Coni- 
paii}'  in  Quebec  has  been  steadily  increasing  for  the  past  three 
years,  and  the  staff  of  employees  has  been  growing  larger,  until 
there  are  now  over  fifty  names  on  the  pay  rolls,  and  the  operat- 
ing room  has  been  enlarged  to  double  its  former  capacity.  Two 
years  ago  there  was  only  one  "quadiupkx  "  instrument  in  use  in 
the  oflRce,  and  it  was  found  sufficient  for  the  rtqiiirenienls  of  the 
business.  During  the  past  three  years  the  business  has  so 
materially  improved  that  it  has  been  found  necessary  to  establish 
four  additional  quadruplex  circuits. 

In  the  last  two  years  the  company  erected  an  additional  wire 
between  Quebec  and  Montreal,  and  another,  of  the  largest 
gauge,    between    Quebec    and    Moncton,    to    accommodate    the 
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iMr.    Ldu  I.N    i'ol  1., 
Manager  G.  N.  W.  Telegraph  Company,  yuebec. 

traffic  with  the  cables  and  with  the  Lower  I-'rovinces,  and  an  ad- 
ditional wire  was  put  up  between  Quebec  and  Murray  Bay  to 
impro\e  the  connection  with  the  Government  lines  extension  to 
the  Straits  of  Belle  Isle.  They  also  completed  a  first-class  line 
along  the  route  of  the  Gi  eat  Northern  Railway  to  Hawkesbury, 
and  put  up  another  wire  on  the  Quebec  &  Lake  St.  John  Rail- 
way, to  meet  the  rapid  development  of  the  dislrcis  traversed  by 
those  two  Quebec  railways.  Additional  wires  are  also  contem- 
plated for  the  districts  east  of  Quebec. 

The  enumeration  of  the  wires  worked  by  the  company  between 
Quebec  and  Montreal  is  an  illustration  of  the  great  facilities 
which  it  has  for  despatching  the  messages  entrusted  to  it.  On 
the  Canadian  Pacific  Railway  they  have  four  wires  carried  by 
two  separate  lines  of  poles,  the  same  accommodation  on  the 
Grand  Trunk,  and  on  the  Intercolonial  Railway  and  Great 
Northern  Railway  respectively  two  wires  and  one  line  of  poles. 
There  is  a  single  line  of  poles  and  wire  along  the  highwav  on  the 
uorlh  shore,  and  a  similar  line  on  the  soLith  shore,  making  in  ;ill 
8  lines  of  poles  and   n  lines  of  wire. 

Direct  commimication  is  had  with  Montreal,  Sherbrooke, 
Hawkesbury,  Ottawa  and  Toronto  on  the  west,  and  with  Ber- 
simis,  Chicoutimi,  Gaspe,  Campbellton,  Moncton,  St.  John,  and 
Halifix  on  the  east.  All  the  signal  stations  on  the  St.  Lawrence 
are  also  in  direct  connection  with  Quebec,  to  the  gieat  advan- 
tage of  the  shipping  interests. 

One  of  the  most  interesting  parts  of  the  telegraphic  apparatus 
is  the  battery  by  which  the  numerous  wires  are  operated.  .\ 
current  from  the  power  house  of  the  Quebec  Railway,  Light  and 
Power  Company  at  Montmorency  operates  an  electric  motor  in 
the  telegraph  building,  which  in  turn  operates  two  dynamos 
specially  built  for  the  work,  and  these  dynamos  charge  some 
five  hundred  cells  of  storage  battery.  Thus  the  energy  and 
power  of  Montmorency  Falls,  after  various  alterations,  is  sent 
out  in  every  direction  for  hundreds  of  miles  and  reaches  points 
in  four  different  provinces. 

The  head  offices  of  the  G.  N.  W.  Telegraph  Company  are  in 
the  "  Telegraph  Building."  83  St.  Peter  street.  Mr.  ICUwin 
Pope,  of  whom  a  portrait  is  shown,  is  local  manag^er, 


THE  BELL  TELEPHONE  COMPANY,  QUEBEC. 

The  Bell  Telephone  Company's  Quebec  Exchange  is  situated 
at  the  corner  of  St.  John  and  St.  Angele  streets.  The  building 
was  erected  in  1898,  and  the  Exchange  was  installed  in  March, 
1899.  The  switchboard  is  of  the  type  known  as  the  "Branch 
Terminal  Multiple  Switchboard,'  with  self-restoring  drops.  With 
regard  to  the  electrical  features,  commencing  at  the  basement, 
the  subsciibers'  lines  enter  the  building  in  cables  of  150  pairs 
of  wires  each,  all  cables  entering  the  building  underground. 
These  lead  covered  cables  are  potheaded,  and  rubber  covered 
flexible  ends  are  run  from  the  potheads  to  the  arrester  side  of 
the  main  distributing  rack.  The  rack  is  an  open  iron  frame- 
work. To  the  arrester  side  of  the  rack  the  flexible  cable  ends 
from  the  potheads  are  connected,  while  to  the  other  side  are 
connected  the  cables  leading  (o  the  switchboard.  The  arresters 
used  on  the  main  distributing  rack  are  a  combination  to  protect 
against  lightning  and  "  sneak  "  currents.  The  lightning  arrester 
consists  of  two  plates  of  carbon  separated  by  a  ring  of  mica  ; 
lightning  or  other  high  potential  currents  will  jump  the  air 
gap  to  ground  without  passing  through  the  switchboard.  The 
"sneak  "  current  protector  is  somewhat  moie  complicated, 
consisting  of  a  small  coil  of  German  silver  wire,  wound  on  a  hol- 
low brass  spool,  a  short  pin  passing  through  the  hole  in  the 
spool,  being  held  in  place  by  a  drop  of  fusible  alloy,  the  whole 
mounted  in  a  rubber  case.  This  contrivance  is  held  between  two 
springs.  When  a  current  greater  than  the  switchboard  appar- 
atus will  stand  commences  to  flow  in  the  circuit,  the  spool  heats, 
melting  the  alloy  and  releasing  the  pin,  thus  grounding  the  line, 
and  cutting  off  the  heavy  current  from  the  switchboard.  The 
two  sides  of  the  rack  are  connected  together  with  jumper  wiies. 
At  this  rack  are  made  all  changes  due  to  new  work,  removal  of 
instruments,  changes  in  location  of  instruments,  etc. 

Leaving  the  main  rack,  the  lines  pass,  in  cables,  upstairs  to 
the  switchboard, which  consists  of  18  subscribers  operators'  posi- 
tions, two  in-coiuing  trunk  positions  and  two  long  distance  posi- 
tions. The  ultimate  capacity  is  3,000  subscribers'  lines  and  120 
out-trunk  lines.  The  present  equipment  is  1800  subscribers' 
lines,  60  out-trunk  lines,  30  in-trunk  lines,  and  20  long  distance 
lines.      The  woodwork  of  the  switchboard  is  polished  mahogany. 

The  subscribers'  lines  and  the  out-trunk  lines  are  multiplied 
every  six  panels  throirghoutthe  board,  so  that  each  operator  can 
easily  reach  any  ruimber  in  the  Exchange.  The  multiple  is  car- 
ried   to    the    long   distance    positions,    thus    doing    away    with  a 


Mr.   H.  a.  Dai'phin, 

District  Manager     ell  Telephone  Company,  Queljec. 

switclrnig  operator.      The  in-l rirnk  lines  arc  conti-olled   by  signal 
lamps  in  front  of  the  in-lrunk  operator-. 

The  self-restoring  drops,  transmitters,  lamp  signals,  etc.,  are 
operated  from  a  four  and  two  volt  circuit,  power  for  which  is  ob- 
tained from  storage  b.itterics.  The  storage  batler.es  are  con- 
nected up  in  multiple  series,  three  in  series,  two  in  multiple,  so  as 
to  give  a  difference  of  potential  of  two  or  four  volts.  The  gen- 
erator forciiarging  the  four  volt  stor-age  battery  is  belted  to  a  soo 
\oli,  3  h.p.,  Ivvo-pliase  induction  motor.  This  four  volt  circuit  is 
tharg-ed  and    discharged  at  the  saine  time,  the   generator  being 
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designed  so  as  not  lo  introduce  any  disturbance  in  llie  trans 
milter  circuits  while  charging. 

The  trunk  signals  and  pilot  lamps  are  operated  from  a  20  volt 
circuit.  The  generator  for  charging  these  batteries  is  also  driv- 
en by  an  induction  motor.  The  ringing  current  is  obtained  from 
a  l^  h.p.  ringing  generator  driven  by  a  small  induction  motor. 
The  machines  and  power  circuits  are  controlled  by  an  elaborate 
power  switchboard,  the  switches,  etc.,  being  mounted  on  a  pol- 
ished marble  slab. 

The  very  best  material  and  workmanship  ha\*e  been  employed 
throughout,  and  the  Exchange  compares  favorably  with  any 
Exchange  of  this  discription  in  the  world.  In  this  E.xchange  and 
the  branch  in  St.  Roch's  suburbs,  which  has  similar 
equipment  and  apparatus,  over  2,000  subscribers'  wires  centre, 
whose  average  calling  rate  is  ten  calls  per  day,  or  a  total  of 
20,000  calls  daily. 

Submarine  telephone  cables  laid  opposite  the  city  connect 
with  Levis  and  the  South  Shore,    while   another   submarine  cable 


from  Cap  Rouge  to  Etchemin  provides  an  outlet  to  New  Liver- 
pool, Chaudiere  and  Beauce  Districts.  These  cables  in  the  first 
insiance  are  extremely  costly,  and  subject  to  frequent  interrup- 
tions from  ice  pressure,  anchors  on  drifting  ships  and  rocky 
river  bottom,  which  on  account  of  the  constant  tidal  and  current 
motion  wears  the  armour  aw^ay. 


THE  A.  I.  E.  E. 


The  nineteenth  annuel  meeting-  of  the  Amrrican  Institute  of 
Electrical  Enj^ineers  was  held  in  New  York  on  May  20th.  The 
rtpoiis  pre'^ented  showed  a  net  gain  in  membership  of  239 
during  the  year  and  an  increase  of  $14,844.48  in  nel  assets. 
Charles  F.  Scott,  of  Piltsbnrg,  Pa.,  was  elecied  president  for  llie 
ensuing  year.  Mr.  Scolt  is  chief  electrician  for  the  Westing- 
house  Electric  <.V:  Manufacturing  Company  and  has  been  a 
member  ot  the  Inslilnte  since  1892.  Papers  were  presented  on 
"  Some  Notes  on  European  Practice  in  Electuc  Traction  with 
Three-phase  '\Uernating  Ciirrenl,""  and  *'  A  Novt^l  Combination 
of  Polyphase  MoU^rs  (or  Traction    Purposes." 
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NATIONAL  ELECTRIC  LIGHT  CONVENTION. 
The  annual  convenlion  of  the  Nalional  Electiic  Li.tflit  Associa- 
tion was  held  in  Cincinnati,  Ohio,  May  20th  to  22nd.  The  at- 
tendance was  about  550,  the  largest  in  rerenl  years.  The  Can- 
adian representatives  were  :  Fredeiic  Nichols,  Toronto  ;  P.  G. 
Gossler,  W.  McLea  Walbank,  AKred  Colyer  and  R.  S.  Kelch, 
Montreal  ;  A.  A.  Dion  and  John  Murphy,  Oitawa;  C.  B.  Hunt, 
London. 

An  address  of  welcome  was  extended  to  the  visitors  by  Gen- 
eral A.  Hickenlooper,  president  of  the  Cincinnati  Gas  &  Elec- 
tric Company,  and  acknowledged  on  behalf  the  Association  by 
Mr.  Frederic  Nichols.  The  programme  was  a  departure  from 
former  methods  insofar  as  long  papers  on  technical  subjects 
were  eliminated  and  short  written  discussions  on  subjects  of 
practical  iiiportance  to  central  station  managers  substituted 
therefor. 

The  president,  in  his  address,  pointed  out  that  the  greatest 
opporliniity  for  increasing  the  earnings  of  central  stations  lay  in 
the  development  of  markets.  He  said  that  recently  a  manufac- 
urer  gave  a  bid  on  a  steam  turbine,  direct-connected  to  an  alter- 
nating-curient  generator,  with  a  guarantee  of  sleam  consump- 
tion which  would  he  almost  equal  to  ten  pounds  of  sleam  per  in- 
dicated horse  power  in  our  old  type  engines.  He  announced  him- 
self in  favor  of  the  metric  system  of  weights  and  measures  and 
denounced  municipal  ownership.  Ninety  per  cent,  of  all  the 
municipal  plants  which  had  been  installed  had  proven  rank  fail- 
ures. Many  ot  them  had  been  abandoned,  and  many  others  of 
them  would  be  disposed  of  if  the  taxpayers  really  knew  the  re- 
sults obtained  in  these  plants.  Regarding  the  development  of  a 
market,  the  president  stated  that  central  stations  only  sold  from 
ten  per  cent,  to  thirty  per  cent,  of  the  amount  of  current  they 
were  capable  of  generating,  and  plants  were  praclically  idle  for 
about  70  to  90  p:r  cent,  of  the  time.  While  it  was  not  possible 
to  acquire  a  daily  unilorm  load,  he  thought  station  managers 
could  greatly  influence  the  load  factor  of  their  stations  by  the 
class  of  business  they  encouraged.  Line,  meter  and  transformer 
efficiency  had  often  been  so  low  in  alternating  current  stations 
that  the  stations  were  paid  for  but  from  35  to  65  per  cent,  of  the 
current  sent  out,  and  even  then  the  cost  of  lost  current  in  alter- 
nating stations  was  not  as  great  as  the  additional  interest 
charged  in  direct-current  stations.  It  was  simply  absurd  ever  to 
expect  to  develop  the  central  station  business  properly  as  long  as 
charges  are  made  only  on  the  basis  of  current  consumed.  In 
conclusion  the  president  urged  that  more  consideration  be  given 
by  central  station  men  to  underground  construction. 

A  number  of  short  and  interesting  papers  were  read,  including 
the  following  :  "  Performance  of  the  Present  220-volt  Lamp,'  by^ 
F.W.C.  Bailey,  Columbus,  Ohio  ;  "Three-Phase  vs.  Two-Phase 
for  City  Distribution,"  by  B.  H.  Behrend,  Cincinnati,  and  C.  F. 
Scott,  Pittsburg  ;  "  Possibilities  of  Sign  and  Decorative  Light- 
ing," by  E.  J.  McAllister,  Newirlt,  N.  J. 

The  afternoon  of  Tuesday  was  devoted  to  a  discussion  of 
lamp  efficiency  and  lamp  renewals,  short  lontribuiions  on  these 
subjects  having  been  submitted  by  several  of  the  members. 
L.  A.  Ferguson,  of  Chicago,  said  that  he  believed  that  the  time 
was  coming  when  an  eight  candle-power  lamp  would  be  the 
standard  in  this  country  rather  than  the  sixteen  candle-power. 
There  was  a  discussion  on  the  "  Nernst  Lamp,"  "  Steam 
Turbines,"  "  Hot  Water  vs.  Steam  Heating,"  and  other  subjects. 
A  visit  was  made  to  the  new  factory  of  the  Bullock  Electrical 
Manufacturing  Company,  situaled  in  a  suburb  of  Cincinnati.  It 
was  decided  to  hold  the  next  convention  in  Chicago  in  May,  1903. 
Lewis  A.  Ferguson,  of  Chicago,  was  chosen  president  of 
the  Association,  and  P.  G.  Gossler,  of  Montreal,  was 
elected  as  a  member  of  the  Executive  Committee. 

A  new  scale  of  membership  was  adopted,  to  take  effect  in 
January,  1903.  All  members  admitted  after  that  dale  will  be 
required  to  paj-  an  initiation  fee  of  $25.  Annual  dues  after  that 
date  will  be  fixed  as  follows  :  For  members  from  cities  having 
20,000  population  or  less,  $10  ;  20,000  to  300,000,  $25  ;  over 
300,000  $50. 
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The  Consolidated  Electrical  Company,  of  Toronto,  is  ari'ang- 
ing  for  a  factory  at  St.  Catharines,  Ont.  The  company  have  a 
capital  stock  of  $100,000. 

Laborer  (waving  flag) — "  Yez"ll  hav  ter  turn  back.  This 
sthreet's  closed.  '  Driver — What's  it  closed  for?'  Laborer — 
"Bekase  it's  jlst  been  opened  be  the  tillyphone  company  ter  put 
(Jown  Iheir  W'r^s.     That's  why  it's  closed,  "—P|iiladeiphia  Press. 
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Branch  office  of  the  Canadian  Electrical  News. 
Imperial  Building, 

Montreal,  M.w  24TH,  1902. 
The  late  strike,  in  which  an  attempt  by  a  Union  to  get  increase 
of  pay,  shorter  hours,  and  a  recognition  of  the  Union,  proved  a 
disastrous  failure.  No  doubt  some  of  the  "outside  construction" 
men  had  grievances  in  the  way  of  pay,  they  claiming  that  as  the 
city  paid  $1.50  per  day  for  snow-shovelling,  that  anything  less 
was  not  commensurate  pay  for  climbing  poles  among  2000  volt 
live  wires,  etc.  Further,  that  men  doing  similar  work  got  better 
pay  in  other  cities,  such  as  Toronto.  Some  employers  retort 
that  no  other  city  but  Montreal,  which  is  noted  for  its  municipal 
extravagance,  would  pay  $1.50  for  shovelling  snow.  Be  that  as 
it  may,  the  strike  was  badly  advised,  badly  handled,  and  totally 
unnecessary,  in  fact  was  like  99  "strikes"  out  of  100,  "bungled". 
However,  as  the  men  have  gone  back  to  work  it  is  to  be  hoped 
that  the  companies  will  now  investigate  the  wages  question  and 
prove  the  foregoing  remarks.  The  nine  hour  clause,  it  is  to  be 
earnestly  hoped,  will  be  put  in  force  soon  by  all,  not  only  to 
benefit  the  employees  but  also  the  employer,  but,  mark  vou,  not 
necessarily  at  10  hours'  pay  for  9  hours'  wcrk. 

The  union  agreement,  to  which  signature  was  properly  refused 
by  companies  and  contractors  alike,  was  simply  preposterous. 
No  business  man  or  corporation  could  expect  to  run  (except  into 
insolvency)  unless  by  managing  their  own  affairs.  The  laborer 
is  worthy  of  his  hire  and  can  surely  obtain  it  some  way  without 
putting  the  general  public  to  the  discomforts  of  a  "strike". 

During  the  strike  it  was  wonderful  to  see  the  interest  the  civic 
fathers  took  (suddenly)  in  electrical  workers.  A  vote  is  a  vole  ! 
Tenders  are  iii  for  an  electrical  pumping  plant  for  Montreal 
upper  reservoir  pumping  station,  and  at  this  juncture  it  behooves 
some  wise  acre  to  rush  into  the  daily  press  to  say  that  a  500  volt 
series  D.  C.  motor  run  off  a  trolley  in  some  New  Brunswick 
hamlet  was  a  failure  and  for  Montreal  to  beware!  It  did  not 
prove  a  success  pumping  municipal  water,  hence  Montreal's  will 
also  be  a  failure.  We  happen  to  have  a  motor,  and  a  good  big 
one  too  at  that,  doing  just  such  work  already. 

The  underwriters  have  notified  all  cold  storage  people  in 
Montreal  that  they  must  either  put  their  wiring  in  conduit  or  sub- 
mit to  an  extra  25  cents  per  $!oo  on  insurance,  besides  being  in- 
spected every  three  months.  .Although  cold  storage  wiring  is 
proverbially  bad,  this  action  seems  rather  drastic,  being  the  out- 
come of  a  hre  at  a  cold  storage  warehouse,  caused,  however,  by 
transformer  breaking  down  and  throwing  2000  volts  into  the 
Luilding.  What  if  some  owners  go  back  to  coal  oil  stable 
lanterns?     Are  they  not  more  dangerous? 

Montreal  is  speaking  of  having  its  streets  .^^prinkled  electrically, 
i.e.,  by  the  Montreal  Street  Railway  Company,  instead  of  by  the 
present  primitive  one-horse  water  carts.  Quebec  has  done  this 
for  some  time,  the  Quebec  Electric  Railvva\*  Company  having 
some  cars  specially  adapted  for  the  work.  Montreal,  although 
to  ihe  fore  in  many  matters,  is  considerably  behind  Quebec  in 
this  one. 

There  is  an  extensive  but  yet  unfilled  demand  for  an  allerating 
current  fan  motor  of  sm.tU  tvpe  for  priv.ate  house  and  sick  room 
— one  that  will  not  give  much  wind;  will  run  noiselessly  at  slow- 
speed,  so  that  if  need  be  can  be  left  running  all  night  without 
keeping  its  owner  awake.  Some  of  the  manufacturers  of  the  ex- 
cellent office  fans  now  on  the  market  might  give  us  one  more 
step  in  the  speed  control  to  suit  above  r,..quirements. 

The  following  persons  known  to  the  electrical  fraternity  were 
in  Montreal  recently:  Mr.  John  Carroll,  former  manager 
Eugene  F.  Phillips  Electrical  Works  and  now  representing 
Stuari,  Howland  A:  Compaii\',  of  Boston,  and  the  New  England 
Electric  Manufarturing  Comjiany,  also  of  Boston;  Mr.  P.  H. 
Hover,  representing  New  York  Insulated  Wire  Comp.Tiiv:  Mr. 
H.  W.  Bliven,  representing  Western  Electric  Company,  New 
York;  Mr.  H.  E.  Monk,  representing  W.  R.  Ostrander  &  Co., 
New  York. 

It  is  not  like  usual  Yankee  astuteness  to  flood  the  C^inadian 
electrical  trade  with  circulnrs  antl  price  lists  of  Canadian  and 
India  mica.  The  former,  natuiHlly,  we  can  prt'Cure,  with  ex- 
treme facility,  although  our  U.  S.  neighbors  do  control  two  or 
three  of  our  mines  -  "there  are  others".  As  to  India,  surely 
England  is  our"  bettci  market  for  such,  not  to  speak  of  the 
chances  oi  preferential  tarriff  ;ipplying  also. 

Surel\"  there  is  an  opening  in  Canada  for  one  of  our  \arious 
rusher  companies  to  turn  out  "decent"  hard  rubber  such  <^s  can 
be  (iirned  up  ^p^l  i\sed  for  electrical  nurp(ise^, 
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LINING  UP  SHAFTING. 

By  Joseph  e.  I^ewis. 
The  following'  method  of  lining  up  shafting'  seems  to  be 
known  by  very  few  engineers:  Referring  to  Fig.  1,  A  is  a 
straight-  edge,  which  may  be  made  from  a  piece  of  pine  board 
about  4  feet  long.  It  must  be  rigidly  supported  by  uprights, 
from  the  floor,  or  otherwise,  as  is  most  convenient,  so  that  the 
top  is  at  the  height  of  the  centre  of  the  shaft.  Bring  the 
straightedge  to  the  true  horizontal  by  the  use  of  a  spirit  level 
and  fix  it  securely  in  place.  For  short  lines  of  shafting  it  may  be 
located  at  one  en.',  for  long  lines  at  the  middle.  On  each  rafter 
thai  supports  a  hanger,  nail  a  short  stick  B,  with  one  nail,  so 
that  it  may  be  swung  up  out  of  the  way  when  not  in  use  as  shown 
in  Fig.    2,     The  bottom  ends  may   all    be    brought    into    line    by 


J_i^1: 


C*nUr  Line  of  Siiaft 


sighting  carefully  along  the  straightedge.  For  long  lines  sight 
in"  both  directions  from  the  middle.  The  ends  of  these  sticks 
will  also  lie  in  the  same  horizontal  plane  at  the  height  of  the  cen- 
ter of  the  shaft. 

The  hangers  may  now  be  put  up  and  the  shaft  placed  in  posi- 
tion and  adjusted'  to  the  true  level  bv  testing  each  bearing. 
For  this  purpose  the  sticks  B  may  be  turned  down  as  shown 
in  Fig.  2,  and  the  renter  of  the  shaft  brought  to  the  level  at  each 
bearing.  This  may  easily  be  done  by  the  eye.  To  test  the  re- 
sult, a  small  spirit  level  may  be  laid  across  the  top  of  the  shaft 
and  a  line  drawn  on  B  as  shown.  The  distance  from  the  end  of 
this  line  to  the  end  of  B  should  be  just  one-half  of  the  diameter 
of  the  shaft.  The  sticks  sliould  be  turned  up  out  of  the  way  and 
left  where  they  are,  so  that  the  alignment  may  be  tested  at  any 
time. 

Having  adjusted  all  of  the  bearings  to  the  same  horizontal 
plane,  we  may  now  test  them  on  the  vertical  plane.  This  is 
easilv  accomplished,  whether  the  pulleys  are  in  position  or  not. 
We  will  suppose  that  they  are,  and  that  the  sliaft  varies  from  3" 
nominal,  at  the  middle,  to  1'4'at  the  ends.  Take  two  pieces  of 
string  and  tic  a  nut  10  each  end  of  each  piece.  Throw  one  piece 
over  the  shaft  near  the  hearing  at  one  end  and  the  other  piece 
at  the  other  end.  See  Fig.  3.  \ow  stretch  a  stout  cord  C  from 
one  end  to  the  other,  low  enough  down  to  clear  the  pulleys. 
The  end  of  the  cord  should  he  brought  exactly  central  between 
the  two  ends  of  the  siring  hanging  over  the  shaft.  The  weights 
mav  be  kept  from  vibration  by  allowing  them  to  hang  in  a  pail  of 
water.  A  small  pail  of  oil  is  better  vet,  since  its  great  viscosity 
more  readily  checks  any   motion.      Having  pulled  the   ine  C   taut 


in  the  correct  position,  it  is  an  easy  matter  to  adjust  each  bear- 
ing by  throwing  the  string  with  the  nuts  on  the  ends  over  the 
shaft  at  the  bearing  to  be  tested,  and  adjusting  the  set  screws 
until  the  line  C  is  exactly  central  between  the  two  ends  of  the 
string.  Vou  will  notice  that  variations  in  the  size  of  shafting  do 
not  hinder  this  operation  in  the  least  as  is  the  case  when  a  line 
is  stretched  at  one  side  and  attempts  are  made  to  measure  in 
from  it  to  the  shaft;  and  furthermore  the  presence  of  the  pulleys 
is  no  objection  whate\er.  Any  shaft  may  be  tested  in  this  man- 
ner during  the  noon  hour,  except  when  the  belts  interfere  with 
line  C.  Where  this  is  the  case  sufficient  time  must  be  allowed 
to  remove  such  belts  as  are  in  the  way. 

If  the  shafting  was  put  up  with  sticks,  as  above  ex- 
plained, it  may  also  be  tested  for  the  horizontal  plane 
in  a  very  few  moments.  If  the  sticks  ate  not  in  posi- 
tion,   and    it    is    desired  to  test  the  alignment  of  a  shaft    already 


up,  it  is  possible  to  run  the  line  below  the  pulleys  in  the  manner 
shown  by  Fig.  1,  the  ends  of  the  sticks  B  being  brought  down 
to  this  plane.  Now,  starting  at  any  bearing  the  exact  center 
of  the  shaft  is  marked  on  the  stick.  To  be  accurate  a  small 
spirit  level  may  be  used  to  mark  across  top  and  bottom,  see  Fig. 
4,  and  the  space  thus  marked  off  divided  in  half  to  get  the  exact 
center.  Measure  carefully  the  distance  to  the  end  of  the  stick 
from  this  center  line  and  cut  a  measuring  stick  to  just  that 
length.  Use  this  to  make  a  simila.  line  on  each  of  the  other 
sticks  B.  One  of  these  sticks  will  be  located  at  each  bearing 
and  the  center  of  the  shaft  may  be  readily  brought  to  the  line. 
All  of  the  sticks  may  now  be  sawed  off  the  right  length  and 
swung  up  out  of  the  way  for  future  use. 
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THE  OTTAWA  ELECTRIC  COMPANY. 

We  have  received  a  copy  of  the  eighth  annual  report 
of  the  directors  of  the  Ottawa  Iilectric  Company,  which 
was  submitted  at  the  annual  meeting  held  on  June  30th. 
The  report  says:  "The  completion  of  the  new  power 
house  with  its  more  modern  system  of  generating  and 
distributing  electrical  energy  has  enabled  the  manage- 
ment to  effect  the  contemplated  economies  with  most 
pleasing  results,  as  a  reference  to  the  accompanying 
statements  will  show,  notwithstanding  that  it  was  only 
possible  to  put  the  majority  of  such  economies  into  full 


nature  of  permanent  improvements  which  was  charged 
to  Operation  and  Maintenance,  might  properly  have 
been  considered  as  capital  expenditure.  An  amount  of 
$75,000  has  been  carried  to  Depreciation  Account,  to 
provide  foi  wear  and  tear  and  general  depreciation  of 
plant.  Your  attention  is  respectfully  called  to  the  con- 
tinued increase  of  installations,  and  in  the  number  of 
customers. 

The  following  statistical  statement  shows  the  growth 
of  I  he  Company  during  the  past  three  years: 


Mr.   K.  B.  Thornton,  2nd  Vice-President.  Mr.  B.  F.  Ree 
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effect  during  the  latter  half  of  the  year,  dating  from  the 
opening  of  the  new  power  house  on  the  i6th  November 
last. 

"The  Company's  operations  for  the  past  year  show  a 
gross  revenue  from  all  sources  of  $227,634.83,  being 
an  increase  of  $31,271.61  over  the  previous  year  after 
making  liberal  provision  for  bad  and  doubtful  debts. 

"The  gross  cost  of  operating  and  maintenance  was 
$115,244.02,  leaving  a  profit  of  $112,390.81,  from 
which  profit  is  deducted  $25,913.38  for  interest  paid 
upon  bonds  and  current  liabilities,  leaving  the  net  pro- 
fit $86,477.43. 

"The  precentage  of  maintenance  and  operation  to 
gross  receipts  was  practically  50  per  cent.  Your 
Directors  deem  it  important  to  mention  that  a  consid- 
erable amount  of  work  done  during  the  past  year  in  the 


;OR,  President.  Mr.  Edward  Slade,  1st  Vice-President. 

ELECTRICAL    ASSOCIATION  FOR  1902-3.. 

Total  Number  of  30  April   30  April  30  April 

1900         1 90 1  1902 

Lights  "Incandescent" 87,114  93<207  104,407 

Lights  "Arc" 644  650  752 

Heaters 23  17  24 

Motors 103  133  157 

Customers 4-357  5.2o8  5,820 

The  directors,  at  a  subsequent  meeting,  elected  the 
following  officers:  T.  Ahearn,  president;  F.P.  Bronson, 
vice-president;  D.  R.  Street,  secretary-treasurer;  A. A. 
Dion,  general  superintendent;  A.  Bayly  and  R.  Quain, 
auditors. 


Never  advertise  without  a  definite  purpose  in  view 
—let  that  purpose  be  the  intreasing  of  trade  in  some 
particular  branch  of  your  business. — The  .Adviser. 
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With  the  ending  of  the  war  in  South 
?outh  Afiican  Trade.  Africa  will  come  a  period  of  great  de- 
velopment in  that  country  and  a  con- 
sequent demand  lor  many  lines  of  manufactured  good.s. 
German  and  Austrian  syndicates  are  said  to  be  forming 
to  exploit  the  South  .African  market.  With  cool  auda- 
city the  continental  countries  which  as  far  as  possible 
supported  the  Boer  cause  and  obstructed  the  British 
are  now  seeking  to  reap  the  commercial  advantages 
arising  out  of  the  conditions  established  by  Great 
Britain  at  an  enormous  cost  in  men  and  money.  The 
United  Sta'es  have  been  exporting  largely  to  South 
Africa  and  their  trade  returns  for  the  first  half  of  this 
year  show  a  substantial  increase  above  the  same  period 
of  igoi.  It  seems  only  fair  to  her  own  interests  that 
Great  Britain  should  impose  some  restrictions  in  the 
form  of  duties  on  foreign  goods  entering  the  South 
African  market,  thereby  giving  a  preference  to  home 
and  colonial  industries,  which  will  have  to  bear  a  con- 
siderable proportion  of  the  expenses  of  the  war,  and 
compelling  foreign  countries  to  pay  something  for  the 
commercial  advantages  w'hich  are  the  direct  result  ot 
the  longxontinued  and  successful  struggle  conducted 
by  Great  Britain.  Canadian  exporters  of  manufactured 
goods  should  lose  no  time  in  establishing  trade  con- 
nections in  South  .Africa,  and  should  be  properly- 
represented  at  the  South  .Africa,  British  and  Colonial 
Industrial  Exhibition  to  he  held  in  Cape  Town,  from 
Nov.  to  Feb.  1903-4. 


We    have    the     pleasure    to    record 

The  Canadian  Elec-  . ,  c   1  ••  r     ^u 

.       ,  .        ...        another      successful      meetmg     of    the 
tncal  Association  f' 

Association  and  a  further  step  forward 
in  the  direction  of  increase  of  membership  and  in- 
fluence. The  convention  held  in  Quebec  last  month  in 
some  respects  proved  a  surprise  of  a  very  agreeable 
ch  iracter.  In  view  of  the  distance  to  be  travelled  it 
was  not  expected  that  the  attendance  would  reach  the 
usial  standard.  On  the  contrary  it  exceeded  all 
previous  records  by  at  least  25  per  cent.  The  papers 
were  of  a  very  high  standard,  and  treated  of  interest- 
ing phases  of  electric  light  and  power  and  street  rail- 
way engineering.  Several  of  them  were  illustrated  by 
means  of  specially  designed  apparatus  the  transport- 
ation and  fitting  up  of  which  involved  a  great  deal  of 
labor  and  not  a  little  expense.  Several  of  these 
papers  are  printed  in  the  prtsent  number  and  thout;h 
la.  king  their  full  interest  by  reason  of  the  absence  of 
the  explanatory  apparatus,  will  amply  repay  care- 
ful reading.  Much  value  attaches  also  to  the 
discussions  arising  out  of  papers,  reports  of  Commit 
tees  and  resolutions.  There  ought  to  be  a  large 
reoresentation  at  future  Conventions  of  the  electric  light 
and  power  companies  to  whom  the  As-ociation  has 
been  of  most  benefit.  It  will  pay  every  such  companv 
doing  a  business  of  moderate  proportions  to  have  a 
representative  present  at  these  yearly  gatherings. 
By  so  doing  they  will  be  able  to  compare  notes  with 
and  derive  large  benefit  from  the  experience  of  men 
in  their  own  line  of  business.  Several  private  companies 
as  well  as  corporations  operating  Municipal  plants  . 
have  already  seen  the  wisdom  of  adopting  this  course, 
and  no  doubt  the  number  will  increase  year  by  year. 
The  well  known  hospitality  of  the  citizens  of  Quebec 
was  manifested  in  the  courtesies  extended  on  every 
hand  to  the  visitors  and  particularly  in  the  trips  and 
social  events  so  carefully  planned  by  the  Local  Com- 
mittee in  association  with  the  citizens.  With  the 
excellent  list  of  officers  elected  to  manage  the  afl["airs 
of  the  Association,  the  present  year  is  certain  to  be 
marked  by  progress,  and  should  terminate  with 
another  successful  convention  in  Toronto  next  June. 
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I  HE  twelltli    annual  Convention    of 
^^_  .        the   Candian    Electrical   Asssocia- 

^^j^^^a  I  tion  was  held  in  the  Assembly  Hall 
^^W^^^B  cf  t'le  Chateau    Frontenac,   in    the 

^^^LJ^y  Cit)'  of  Quebec,  Que.,  on  Wednesday, 
^^^HjHpr  Thursday  and  Friday,  June  iith,  12th 
■^^^nr^^       and  13th,   igo2. 

'  The     opening^     session     was     held     on 

Wednesday  at  10.15  o'clock  a.m.,  when  the  President, 
Mr.  P.  G.  Gossler,  of  Montreal,  occupied  the  chair 
and  called  the  Convention  to  order. 

The  following'  persons  were  registered   as  being   in 
attendance  : 

'    Fred.  Thomson,   G.  R.    Duncan,    D.    Sleeth,   J.    P. 
Thomson,  F.  W.  Fairman,   F.    H.    Leonard,    Geo.    C. 
Rough,  K.    B.   Thornton,    P.    G.   Gossler,    A.    Esling, 
Cecil  Doutre,   A.    P.    Horner,    F.    John    Bell,    D.    VV. 
McLaren,  C.  W.  Henderson,    Geo.  W.    Sadler,   Alfred 
Collyer,  G.  M.  Wight,  A.  S.  Forman,  W.  V.    Warren, 
J.  A.  Burns,  W.    F.    Dean,    Geo.    H.    Olney,    H.    W. 
Weller,  L.  J.  Belnop,  A.  Milton  Smith,  W.  L.  Macfnr- 
lane,  R    A.  Stinson,  T.  W.    Casey,  J.    H.    Lachapelle, 
Montreal,  Que.  ;  P.  J.  Begin,  D.  E.  Blair,  Edward  A. 
Evans,  L.  Dennis,  W.  H.   Wiggs,   Guy    H.    Simpson, 
G.  Hartman,  Edwin  Pope,  Edward  Slade,    Lewis   Bur- 
ran,  Arthur  P.  Doddridge,  George  Reed,  P.    H.    Ga'e, 
G.  \J    G.  Holman,  Charles   W.    Ross,    William    Lang- 
ford,  H.  A.  Dauphin,  Thomas  W.   Kell,    G.    A.    Mont- 
gomery, John  James,    Frank    Carroll,    Quebec,    Que.; 
A.  A.  Dion,  W.  G.  Bradley.  Thomas  HiTliard,  M.~Ma- 
vaut,  A.  A.  Couvrette,    Ormond   Higman,    T.    Ahearn, 
Warren  Y.  Soper,  James  D.    Eraser,    C.    W.     Hender- 
son, Ottawa,  Ont. ;  J.  J.  Wright,   Acton   Burrows,    H. 
G.   Nicholls,  W.    Nicholls,    Geo.    W.    Watts,    J.    W. 
Campbell,  H.  A.  Moore,  E.  D.  McCormack,  Frank  C. 
Smallpiece,    W.    McLeish,    C.    H.    Mortimer,    R.     A. 
Stinson,  Geo.  Angus,  A.  B.    Lamb,    jr.,    Archibald    B. 
Smith,  T.  F.  Dryden,  E.  B.    Biggar,    E.    Irving,    Tor- 
onto,   Ont. ;   R.  T.    Lozier,    Russell  Spaulding,    J.    C. 
Schaeffer,  H.    W.    Bliven,    P.    H.    Hover,    Charles   J. 
Marsh,    VVm.    B.    Wreaks,    New     York  ;    W.     D'A. 
Ryan,  C.  M.  Green,  Lynn,  Mass.;  L.  G.  Bassett,  A.  L. 
Tucker,  W.  B.  Hale,   Chicago,   III.;   Edward    L.    Rey- 
nolds,   C.    M.    Wilkins,    Philadelphia,    Pa.;  Frank    G. 
Bolles,  Cincinnati,  Ohio;  F.    Schweetman,    St.    Louis, 
Mo.,  G.  H.  Berg,  Boston,   Mass.;   Percy   H.   Thomas, 
Pittsburg,  Penn.;  A.  A.  Wright,  Renfrew,  Ont.;  J.  E. 
Skidmore,    Cobourg,    Ont.;    B.    F.    Reesor,    Lindsay, 
Ont.;   D.  W.  Tully,  Chateauguay  Basin,  Que.;   F.   W. 
Martin,    St.    Catharines,    Ont.;   S.  E.  Fletcher,  Irving 
Smith,  St.  Johns,  Que.;   A.    Sangster,    R.    N.    Robins, 
Sherbrooke,  Que.;  John    Yule,   Guelph,    Ont.;   H.    O. 
Fisk,  Peterborough,   Ont.;  L.    A.    Cosgrave,    Chicout- 
imi,Que.;  J.   W.    Purcell,    Walkerville,    Ont.;  A.    C. 
Read,    Levis,    Que.;  J.    Camille    Pouliot,     Fraserville, 
Que.;  V.  B.  Coleman,  Port  Hope,   Ont. 

The  President:  I  now  declare  the  Convention  open 
for  business.  We  have  with  us  Alderman  Tangua)', 
who  has  kindly  consented  to  make  a  few  opening 
reinarks  to  the  Convention.  I  have  the  honor  of  in- 
troducing Alderman  Tanguay  to  the  Convention. 
(Applause.) 

Aid.  Tanguay:  Mr.  President  and  Gentlemen:  His 
Worship  the  Mayor  being  prevented  from  meeting 
you  this  morning  on  account  of  a  previous  engage- 
hient,  I  have  the  honor  as  pro  Mayor  of  the  City  of 
Quebec  to  welcome  you  to  this  city.  The  Mayor  asked 
me  to  express  his  regret  at  not  being  able  to  be  here 
this  morning.  He  would  like  very  much  to  meet 
the  gentlemen  who  compose  so  important   an    organiz- 


ation. I  welcome  you  to  our  city  with  great  pleasure 
and  I  hope  you  will  enjoy  your  short  visit  amongst  us; 
I  trust  you  will  be  interested  in  following  the  pro- 
gramme that  has  been  so  well  prepared,  and  I  believe 
you  will  enjoy  our  hospitality  which  we  give  you  with 
great  heart.  I  thought  of  asking  Captain  Penny,  our 
Chief  of  Police,  to  come  and  meet  you  this  morning 
to  offer  you  his  services.  (Laughter,  j  I  must  tell  you 
that  Captain  Penny,  in  his  capacity  of  Chief  of  Police, 
can  be  of  great  service  to  you,  but  can  be  otherwise 
too.  He  knows  the  city;  he  is  what  you  might  call  a 
child  ot  Quebec,  he  knows  every  corner  and  interesting 
spot,  and  besides  I  must  tell  you  that  you  will  find  him 
very  obliging.  Gentlemen^  once  more  I  trust  you  will 
enjoy  your  short  stay  amongst  us,  and  1  hope  I  may 
have  another  opportunity  of  meeting  you.  I  wish  you 
all  the  best  time  possible.  I  thank  you  for  your  atten- 
tion. 

The  President:  I  will  call  upon  Mr.  Dion  to  reply  to 
Alderman  Tanguay's  kind  welcome. 

Mr.  Dion:  Alderman  Tanguay,  on  behalf  of  the 
Canadian  Electrical  Association  I  thank  you,  and, 
through  you,  the  Council  and  citizens  of  the  City  of 
Quebec  for  the  very  generous  welcome  you  have  just 
extended  to  us.  We  count  it  an  honor  and  a  privilege 
to  meet  you,  Sir,  and  we  esteem  it  a  very  great  pleas- 
ure to  assemble  in  your  beautiful  and  very  interesting 
city.  Among  the  many  attractions  which  draw  towards 
this  place,  not  the  least  are  the  magnificent  electric 
installations  which  have  been  placed  here  within  the 
last  few  years  and  which  place  your  city  in  the  very 
front  rank  amongst  Canadian  cities.  The  hospitality 
of  your  people.  Sir,  is  proverbial,  and  we  have  no 
doubt  that  after  our  stay  here  a  few  days  with  you,  we 
shall  leave  your  city  with  regret,  and  shall  carry  with 
us  the  most  pleasant  memories  of  this  Convention.  I 
should  also  express  my  thanks  for  your  consideration 
in  having  arranged  to  have  the  police  tied  up  while  we 
stay  in  the  city.      (Laughter  and  applause.) 

The  President:  Following  out  a  matter  of  custom 
and  not  complying  with  the  Constitution  I  have 
prepared  a  few  remarks  addressed  to  the  gentlemen 
and  members  of  the  Canadian  Electrical  Associa- 
tion: 

presu>ent's  address. 
Gentlemen  and  Members  of  ttie  Canadian  E^lectrii-al  .Association: 
It  gives  me  niuct)  pleasure  to  meet  you  all  on  this  occasion  of 
the  twelfth  .Annual  Convention  of  our  .Association.  It  is  particu- 
larly appropriate  that  we  should  meet  here  in  this  historic  City 
of  Ouebec,  which  is  so  intimately  associated  with  not  only  the 
eaiTy  history  of  the  settlement  of  this  continent,  but  also  with  the 
very  early  history  of  the  development  of  electric  power  trans- 
mission in  Canada. 

That  part  of  the  business  ot  this  country  with  which  so  many 
of  the  members  have  been  and  are  now  intimately  and  promi- 
nently associated,  namely,  the  development  and  operation  of 
water  power  plants  for  electric  transmission,  was  greatly  en- 
couraged in  its  early  stages  by  the  successful  utilization  of  Slont- 
morency  Fails  for  lighting  and  power  purposes. 

We  have  on  all  sides  of  us  in  this  city  abundant  proof  of  the 
continuance  of  the  courage,  foiesight  and  energy  which  must 
necessarily  have  been  characteristic  of  those  who  promoted  and 
brought  to  a  successful  completion  such  an  undertaking  as  the 
transmission  of  electric  power  from  Montmorency  Kails,  at  a  time 
when  high  tension  apparatus  and  lities  used  for  the  supply  of 
comtnorcial  light  and  power  were  looked  upon  by  the  general 
public  with  some  doubt,  and  considered,  by  many,  as  being  an 
experiment. 

It  is  only  necessary  for  us  to  inspect  the  power  houses,  sub- 
stations and  electric  railways  in  and  around  Ouebec  to  make  us 
realize  what  tremendous  strides  have  been  made  throughout  the 
country  and  here  in  this  very  city  in  the  utilization  of  electricity 
since  the  installation  of  the  Montmorency  plant  which,  I  think  I 
am  safe  in  saying,  was  the  first  high  tension  system  put  into 
commercial  use  in  this  country. 
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It  is,  therefore,  apparent  why  Quebec  is  an  ideal  city  for  a 
Convention  of  an  electrical  association,  for  no  place  else  could 
this  exiraordinarv  progress  be  more  emphalically  contrasted. 
We  have  here  an  excellent  opportunity  of  seeing  modern  power 
plants,  supplying  current  for  all  branches  of  industry,  and  of 
acouaintin^  ourselves  with  ihe  successful  solution  of  some  of  the 
problems  of  long  distance,  high   tension  power  transmission. 

It  is  to  be  regretted  that  the  programme  for  this  meeting 
could  not  include  a  visit  to  all  of  the  power  houses  in  the  city  or 
immediate  vicinity,  but  those  who  have  the  time  will  be  amply  re- 
paid by  visiting  them.  The  local  committee  have  provided  so  gen- 
erously for  our  eniei  tainment  that  it  has  been  impossible  to  include 
on  our  programme  all  of  the  many  attractive  features  offered. 
The  Association  is  to  be  congratulated  on  the  sound  and 
healthy  condition  in  which  this  Convention  finds  it.  The  Report 
of  the  Secretary-Treasurer  shows  that  we  have  a  surplus  in  the 
Treasury  sufficiently  large  to  meet  all  of  our  ordinary  require- 
ments and  to  enable  us  to  carry  out  any  work  which  we  inay 
think  wise  to  inaugurate;  and  ihe  steady  increase  in  membership 
gives  strong  evidence  of  the  life  and  vitalitv  of  the  .Association  it- 
self. 

One  of  the  objects  of  the  organization,  as  set  forth  by  the 
Constitution,  is  to  promote  the  inlerests  of  those  engaged  in  any 
electrical  enterprise;  to  successfullv  secure  this  object,  its  in- 
fluence must  be  far-reaching,  and  all  companies,  firms  and  persons 
interested  in  the  electrical  industries  should  be  related  to  each 
other  through   the  medium  of  the  Association. 

The  steady  increase  in  membership  in  the  last  few  years,  and 
the  very  marked  widening  of  interest  in  the  proceedings,  justifies 
us  in  expecting  that  within  a  cbmparatively  short  time,  every 
company  or  person  interested  in  the  electrical  industries  in  Canada 
will  be  represented  on  our  membership  roll. 

At  the  last  Convention  there  was  an  amendment  made  to  the 
Constitution,  whereby  membership  was  divided  into  several 
classes.  While  this  amendment  provides  that  manufacturers  are 
not  eligible  to  active  membership,  I  want  to  emphasize  that  this 
Association  wants  and  requires  the  cooperation  and  assistance  of 
the   manufacturers. 

.A  report  of  a  largely  attended  meeting  of  the  Executive  Com- 
mittee, held  in  January  last,  has  been  placed  in  your  hands,  and 
from  it  you  will  have  noted  the  generous  gift  to  tlie  Association 
bj' one  of  our  manufacturing  members,  which  is  a  very  substantial 
and  material  reminder  ol  what  help  manufacturers  are  to  the 
.Association. 

The  E.xecutive  Committee  decided  to  set  this  donation  aside  as  a 
special  fund,  out  of  which  is  to  be  allotted  a  y.early  sum  to  be  a- 
warded  in  prizes  for  papers  presented  before  our  .Annual  Con- 
vention. It  is  expected  by  this  means  to  encourage  members  to 
devote  more  time  to  original  work  or  to  preparing  for  publication 
an  account  of  any  unusual  or  extraordinary  results  arrived  at  or 
work  carried  out  by  them  or  under  their  supervision. 

The  Committee  having  in  hand  the  formation  of  a  set  of  rules 
governing  the  awarding  ol  this  prize  have  not  been  able  to  put 
them  in  shapefor  theConvenlion,but  it  isexpected  that  they  will  be 
completed  and  presented  to  the  members  before  the  close  of  the 
present  session. 

You  will  receive  and  have  read  the  reports  of  the  several  Com- 
mittees and  you  will  have  presented  and  discussed  several  excel- 
lent papers  dealing  with  subjects  of  great  interest  and  impor- 
tance to  this  Association. 

While  the  report  of  the  Legislative  Committee  will  state  that  no 
legislation  was  enacted  during  the  past  year  that  has  counteracted 
Ihe  good  results  or  broken  down  the  proper  and  just  safeguards 
placed  around  our  business,  and  which  owe  their  existence  to  the 
direct  and  strenuous  efforts  ot  this  Association  and  its  Committee; 
yet  we  must  not  lose  i-ight  of  the  fact  that  there  is  an  under-current 
lending  towards  legislation  which  would  deprive  many  existing 
Companies  and  much  invested  capital  of  their  legitimate  rights 
and  protection. 

I  attribute  this  tendency  on  the  part  of  some  of  the  advocates 
of  such  measures  to  their  ignorance  of  the  business  ;  and  their 
ignorance  has  not  been  very  much  enlightened  by  the  opinions 
given  to  the  public  by  some  men  identified,  in  more  or  less  re- 
sponsible capacities,  with  the  electrical  industries  of  this  country. 
I  deem  it  my  duly  to  bring  it  to  your  attention  that  certain  evi- 
dence has  been  given  during  the  past  year  in  arbitrations 
required  by  the  Conmee  .Act,  which  cannot  do  otherwise  than 
have  Ihe  tendency  to  depreciate  the  value  of  plants  below  the 
point  which,  I  am  of  the  opinion,  would  be  approved  of  by  this 
.Association.  I  have  reference  to  such  statements  as  tend  to 
confuse  the  mind  of  the  public,  and  give  the  impression  that  the 
value  of  a  plant  is  that  for  which  it  could  be  replaced  at  the 
present  day  by  new  equipment,  no  consideration  or  va'ue  being 
placed  upon  the  tact  that  these  pioneer  organizations,  by  estab- 
lishing that  electrical  companies  were  a  commercial  possibility 
and  a  means  of  making  a  fair  return  on  the  capital  invested, 
have  imde  it  possible  for  construction  and  manufacturing  com- 
panies to  now  install  and  supply  equipment  at  figures  much  less 
than  Ihe  prices  of  ten  years  ago. 

It  is,  therefore,  the  duty  of  this  Association,  in  carrying  out 
its  obligations,  to  promote  the  interests  of  its  members,  that  it 
discountenance  and  discredit  such  publicly  expressed  opinions, 
which  may  have  a  tendency  to  put  other  than  fair  value  on  the 
properties  of  electrical  companies. 

I  would  call  your  special  attention  to  the  Report 
of  the  Committee  to  Confer  with  the  Board  o(  Fire  Under- 
writers from  which  it  will  be  noted  that  there  is  an 
effort  on  the  part  of  one  of  the  largest  cities  in  this 
this  country,  by  the  Board  of  Fire  Underwriteis  to  force  upon 
the  city  the  expense  and  responsibility  of  establishing  a  system 


of  inspection  for  electrical  installations.  The  Fire  Underwriters 
of  the  United  States,  and,  to  a  limited  extent,  in  this  country, 
have  fownd  it  to  their  advantage  to  establish  bureaus  of  ins[5ection 
of  their  own  and  to  control  and  operate  ihem  at  their  expense. 

That  an  efficient  and  thorough  periodic  inspection  ot  all  elec- 
trical installations  is  necessary  and  desirable,  we  will  all  agree, 
but  the  cost  of  this  inspection  must  not  be  made  a  hardship  to 
the  customers  of  electrical  companies  :  otherwise  the  rapid  de- 
velopment and  universal  use  of  electricity  for  all  purposes — com- 
mercial and  domestic— will  be  hampered. 

I  am  strongly  of  the  opinion  that  ihe  interests  of  all  parties 
will  be  best  served  by  havmg electrical  inspection  bureaus  estab- 
lished and  operated  at  the  expense  of  the  Fire  Underwriters  ; 
they  have  thought  it  advisable, for  their  own  interests, to  form  a 
set  of  rules  to  govern  the  installation  of  electrical  apparatus — 
why  should  they  not  see  that  these  rules  are  enforced,  especially 
as  they  have  a  most  ( fficient  means  within  their  control  of  en- 
forcing these  rules,  namely  cancelling  the  policies  on  such  prop- 
erties when  Ihe  electrical  installations  are  not  in  accordance  with 
the  established  practice  or  (he  I'nderwriters'  rules. 

We  are  in  the  midst  of  an  era  of  great  prosperity  ;  the  expan- 
sion of  the  business  of  electrical  companies  during  the  past  few 
years  has  never  been  equalled  in  the  same  time  in  any  other  in- 
duslrv,  with  the  result  that  many  of  the  companies  have  had 
more  business  at  fair  and  profitable  rates  than  they  could  con- 
venientlv  handle.  On  the  other  hand,  some  of  the  companies,  in 
their  efforts  to  get  business,  regardless  of  the  price  at  which 
they  procure  it,  have  so  reduced  their  rates  that  it  is  question- 
able whether  they  are  making  a  fair  and  profitable  return  upon 
their  investment. 

The  time  is  sure  to  come  when  remodelling  or  reconstruction 
or  expansion  of  business  requires  additional  capital  ;  if  provision 
is  not  made  in  times  of  prosperity  to  meet  these  conditions,  it 
may  be  difficult  in  limes  of  less  prosperity  to  secure  ihe  needecj 
funds  ;  it  is,  therefore,  not  advisable,  for  the  sake  of  securing 
business,  to  reduce  rales  to  such  an  extent  that  a  proper  return 
on  the  capital  is  not  assured,  otherwise  you  are  courting  self- 
destruction.  There  is  a  limit  beyond  which  business  competitors 
cannot  go  with  continued  safety  to  themselves  without  discredit- 
ing or  reducing  the  profits  of  Ihe  very  enterprises  upon  which 
their  own  prosperity  depends. 

.\  natural  redaction  in  prices  for  lighting  and  power  will  be 
the  result  of  developing  business  along  lines  being  successfully 
advocated  in  some  cities  ;  I  refer  to  the  limitation  ol  the  use  of 
eleclric  current  for  manufacturing  purposes  to  the  hours  when 
there  is  practically  no  demand  upon  the  supply  station  to  meet 
the  lighting  requiremenis — in  other  words,  to  the  daylight  hours. 
The  disadvantages  of  the  peak  load  characteristic  of  practically 
all  supply  plants  some  years  ago,  and  still  of  the  majority  of 
lighting  and  power  plants,  are  known  only  too  well  10  all  of  us. 

■A  few  vears  ago  it  was  thought  almost  impossible  to  create 
and  develop  a  commercial  demand  on  a  supply  station  supplying 
light  and  power,  whereby  the  output  would  be  practically  con- 
stant during  the  ten  hours  generally  referred  to  as  "  working 
hours."  Yet  this  has  been  accomplished  by  a  company  with 
which  I  am  associated  in  Montreal  :  the  ordinary  day  load  of  this 
company  during  the  heaviest  month  of  the  year,  namely,  Decem- 
ber, averages,  tjetween  the  hours  of  7.00  a.m.  and  6.00  p.m. 
from  90  to  94  per  cent,  of  the  maximum  peak  ;  and  you  may  be 
surprised  to  learn  that  this  maximum  peak  load  occurs  with  us 
between  6  and  7  o'clock  in  the  morning  when  the  city  arc  light- 
ing overlaps  the  demand  for  power  by  the  factories  in  starting  up 
for  the  day. 

The  idea  that  it  is  profitable  for  many,  if  not  all,  manufacturers 
to  work  only  during  the  daylight  hours  is  gaining  ground  rapidly 
in  Montreal  and  elsewhere  ;  the  best  evidence  ol  which  is  the 
fact  that  contracts  are  continually  being  entered  into  which  do 
not  require  the  supply  of  all  or  part  of  the  power  during  the  hours 
when  the  need  of  illumination  makes  the  greatest  demand  upon 
an  electrical  plant.  By  properly  arranging  the  hours  of  work, 
a  factory  can  comply  with  these  conditions  andyet  not  reduce  the 
total  number  of  hours  of  work  per  annum. 

Power  supplied  to  manufacturers  under  these  limitations  can 
be  furnished  at  a  cost  very  much  less  than  they  can  ever  expect 
to  secure  it  otherwise,  and  at  the  s<ime  time  there  will  be  an  ad- 
ditional demand  lor  power  created  from  sources  heretofore  in- 
capable of  being  reached.  This  additional  source  of  revenue 
will  .tIso  permit  of  selling  current  for  lighting  profitably  at  a  much 
less  rate  than  when  there  is  little  or  no  requirement  for  Ihe  plant 
in  Ihe  day  time. 

The  papers  to  be  presented  deal  with  subjects  of  great  interest 
and  practical  importance,  and  I  solicit  lor  them  a  full  and  thor- 
ough discussion.  We  are  here  principally  to  hear  the  views  of 
members  with  whom  we  are  not  in  constant  contact,  and  to  ex- 
change ideas  with  each  other  ;  let  Ihe  discussion,  therefore  bring 
out  all  of  the  points  not  touched  upon  by  the   writers. 

We  are  all  engaged  in  an  active  and  exacting  business,  and  to 
prepare  a  Convention  paper  requires  a  considerable  sacrifice  of 
time.  On  behalf  of  the  .Association  and  the  committee  on  papers, 
I  desire  to  thank  most  cordially  Ihe  writers  who  have  complied 
with  Ihe  request  to  present  papers  before   this  convention. 

I  desire  to  express  my  regret  at  not  having  been  able  to  de- 
vote as  much  lime  to  the  affairs  of  the  .Association  as  I  wished  to 
during  Ihe  past  year,  but  the  hearty  support  and  co-operation  of 
the  Executive  and  other  Committees  and  their  attention  to  Ihe 
matters  entrusted  to  them  h.-is  more  than  compensated  for  any 
lack  of  attention  on  my  part. 

I  wish  to  thank  you  most  cordially  for  the  honor  bestowed 
when  you  elected  me  your  President,  and  for  the  support  given 
me    duiing  the  past  year.      I    will  close  these  remarks  with  the 
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assurance  that  I  will  always  have  a  warm  interest  in  the  Associa- 
tion and  stand  ready  to  be  of  any  assislam-e  to  it  whatever  that 
it  niav  be  within  mv  power  to  render. 

The  President:  I  have  jtist  received  a  note  that  there 
are  76  members  and  guests  present  in  this  room.  I 
think  the  members  may  feel  very  much  flattered.  It 
is  rather  a  long  way  to  come. 

The  next  order  of  business  is  the  Secretary-Tresur- 
er's  report,  by  Mr.  C.  H.  Mortimer. 

Mr.  Mortimer  presented  his  report,  as  follows: 

SECRETARY    TREASIRER  S     REPORT. 

The  Association  year  which  has  just  closed  has  been  marked 
by  a  substantial  increase  in  membership.  The  membership  now 
stands  at  306,  a  gain  since  last  report  ot  39. 

Members  who  may  change  their  addresses  are  requested  to 
notify  the  Secretary.  Owing  to  neglect  in  this  matter,  commun- 
ications addressed  to  several  of  our  members  during  last  year 
could  not  be  delivered. 

Immediately  following  our  last  Convention,  the  attention  of  the 
principals  of  the  various  scientific  schools  in  Canada  was  called 
to  the  Student  Membership  established  by  the  .Association  at  the 
Ottawa  meeting,  with  a  request  that  they  acquaint  their  sludenls 
in  electricity  of  the  fact.  I  regret  that  thus  far  no  interest  has 
been  manifested  either  by  the  managers  or  students  of  these 
schools. 

The  Legislation  Committee  held  several  meetings  prior  to  and 
during  the  session  of  the  Ontario  Legislature,  when  legislation 
detrimental  to  the  interests  of  electrical  companies  was  threaten- 
ed. Fortunately,  however,  no  legislation  in  amendment  to  the 
Conmee  .Act,  or  otherwise  inimical  to  tne  electrical  interests,  was 
enacted. 

A  well  attended  and  important  meeting  of  the  Executive  Com- 
mittee was  held  at  the  Windsor  Hotel,  Montreal,  on  January  lolh 
last. 

An  offer  was  received  from  Mr.  Frederic  Nicholls  on  behalf  of 
the  Canadian  General  Electric  Company,  of  the  sum  of  $500  to 
the  funds  of  the  .Association  to  be  applied  as  the  Executive  might 
decide. 

On  motion  by  Mr.  W.  H.  Browne  and  Mr.  J.J.  Wright,  the  of- 
fer was  accepted,  and  stt  aside  as  a  special  fund  out  of  which 
will  be  allotted  yearly  a  sum  not  exceeding  $75.00  for  original 
papers  to  be  presented  by  members  of  the  .Association  at  the 
Annual  Conventions.  A  Committee  composed  of  Messrs.  Dion, 
Yule  and  Sangsler,  was  appointed  to  draft  rules  and  regulations, 
subject  to  the  approval  of  the  Executive,  under  which  the  prizes 
will  be  awarded.  To  the  Committee  on  Papers  was  delegated 
the  duty  of  judging  the  merits  of  the  papers  submitted,  and  the 
President  was  authorized  to  suggest  to  the  Executive  a  suitable 
Committee  to  award  the  prizes. 

Eight  active  and  two  associate  members  were  elected  at  this 
meeting. 

Mr.  G.L'.G.  Holman,  on  behalf  of  the  electrical  companies  and 
citizens  of  Quebec,  invited  the  Association  to  hold  its  Annual 
Convention  in  that  city.  On  motion  of  Messrs.  J.  J.  Wright  and 
A. -A.  Dion,  the  invitation  was  accepted,  and  June  the  iith,  12th 
and  13th  chosen  as  the  dates  for  the  meeting. 

Commiitees  to  complete  arrangements  were  appointed  as 
follows: — 

Committee  on  Papers — Mr.  K.  B.  Thornton,  Chairman  with 
power  to  appoint  the  other  members. 

Local  Committee — Messrs.  G.U.G.  tlolman,  Edward  Slade  and 
Edward  A.  Evans,  with  power  to  add  to  their  number. 

Committee  on  Transportation — Messrs.  J.  J.  Wright,  Frederic 
Nicholls  and  Edward  Slade. 

On  motion  by  Messrs.  Holman  and  Sangster,  the  matter  of 
special  financial  assistance  to  the  Local  Committee  was  left  in 
the  hands  of  the  President  with  power  to  act. 

The  President  was  requested  to  communicate  with  Mr.  Fran- 
cisco and  ask  that  Canada  be  included  in  his  statistics  of  the 
results  of  the  operation  of  municipal  plants. 

Having  learned  of  the  presence  in  Montreal  of  Mr.  Marconi, 
the  celebrated  inventor  of  wireless  telegraphy,  the  Committee,  on 
behalf  of  the  .Association,  tendered  that  gentleman  an  informal 
luncheon  at  the  St.  James'  Club. 

The  Secretary  was  instructed  to  record  in  the  Minutes  the 
pleasure  derived  by  the  members  of  the  Association  from  the 
visit  of  Mr.  Marconi  and  his  kind  offer,  if  possible,  to  be  present 
and  present  a  paper  at  the  Annual  Convention.  The  Treasurer 
was  authorized  to  liquidate  the  cost  of  the  luncheon. 

Following  is  a  detailed  statement  of  the  receipts  and  disburse- 
ments of  the  Association  for  the  year  ending  May  31st,  1902: — 

treasurer's   STATEMENT 
RECEIPTS. 

Cash  in  Bank  June  i,  1901 $276.47 

Cash  on  Hand  June  i,  1901 '4-27 

166  Active  Members'  Fees  $3 498.00 

25  Associate  Members'  Fees  $2 50.00 

Donation  from  Can.  Genl.  Elec.  Co 500.00 

Refund  of  part  of  grant  to   Local  Committee  for 

expenses  of  1901  Convention 100.00 

$1438.74 

DISBIRSP-.MFNTS. 

Badges  for  1901    Convention    $    1  1.75 

Postage  for  1901  Convention  Programmes,  rt.-..      20.00 
Exchange  on  Cheque^. . .  6.20 


Express  Charges 4.S4 

Telegrams   i  .86 

Stationary 3.10 

Banquet  Cards i  .00 

.Assistant   to  Secretary 3.00 

Grant  to  Secretary 125.00 

Expenses  attending  executive  meeting  in  Mon- 
treal (for  Secretary) 20.00 

Convention  Expenses  (grant  to  Local  Committee)  150.00 

Ottawa   .Agency  &  Messenger  Co 3.00 

Stenographer 40.00 

Luncheon    —    Tendeied    by    Executive    to    Mr. 

Marconi 58.86 

Printing  in  connection  with    1901  Convention,  in- 
cluding 400  copies  of  proceeding- '22.58 

Ribbon  for  Badges  fcir  1902 2. 10 

Printing  Show  Cards  lor  1902 4.00 

l>''tage 34.34 

Cash  on  Hand 34-83 

Cash  in  Hank    792.28 


-$■438.74 

Mr.  Dion  moved,  seconded  by  Mr.  Reesor,  that  the 
report  be  received  and  that  the  Chair  appoint  the  usual 
auditing  committee  to  audit  the  financial  statement. 

The  President  put  the  motion  which,  on  a  vote 
having  been  taken,  was  declared  carried,  and  Messrs. 
A.  A.  D.oti  and  John  Vule  were  appointed  as  auditors. 

The  President:  The  next  order  of  business  is 
the  presentation  of  the  reports  of  the  Standing  Com- 
mitees,  and  I  will  call  upon  Mr.  Yule  to  present 
the  report  of  the  Committee  on  Legislation.  I  may 
say  that  the  Committee  on  Legislation  is  one  of  the 
inost  important  this  Association  has  ever  authorized  to 
act  in  its  behalf,  and  its  work  has  been  productive 
of  most  beneficial  results,  especially  the  protective 
legislation  which  has  been  enacted  in  the  Province  of 
Ontario.  As  yet  there  has  been  no  unfriendly  legisla- 
tion enacted  in  Quebec,  but  it  will  come  sooner  or  later, 
that  is  assured.  .'Xt  the  recent  Convention  of 
the  National  Electric  Light  Association  the  matter 
of  protecting  the  invested  capital  of  electrical  indu.s- 
tries  was  taken  up  and  the  plans  that  were  outlined 
as  followed  by  the  Canadian  Electrical  Association 
received  considerable  approval.  I  may  say  the  State 
of  Connecticut  has  followed  almost  identically  the  plans 
followed  by  the  Legislation  Committee  of  this  Associa- 
tion. The  legislation  on  this  matter  by  the  State 
of  Massachusetts    was     before     that    time. 

Mr.  John  Vule  presented  the  report  of  the  Committee 
on  Legislation,  as  follows: 

REPORT   OF   COMMITTEE   ON    LEGISLATION. 
To  the  Canadian  Electrical  Association: 

Gentlemen, — Your  Committee  on  Legislation  beg  to  report 
that  during  the  past  year  they  have  given  close  attention  to  the 
interests  of  lighting  companies  in  the  department  entrusted  to  their 
care  by  this  Association.  In  looking  back  to  the  Niagara  Falls 
Convention  in  1897  when  the  movement  was  started  to  secure 
some  measure  of  fair  and  just  protection  to  the  capital  invested 
in  Electric  Companies,  and  knowing  as  we  now  do  the  extent  of 
the  agitation  for  Municipal  control,  it  must  be  quite  apparent  to 
all  and  especially  to  companies  in  the  province  of  Ontario  that 
this  Association  has  more  than  justified  its  usefulness  and  value. 
.As  this  agitation  has  now  developed  into  a  socialistic  propaganda 
of  a  far  reaching  nature,  your  Committee  consider  it  will  be  a 
wise  thing  for  the  Companies  interested  to  give  a  more  active 
and  liberal  financial  support  to  this  .Association  if  they  value 
what  has  been  accomplished  in  their  interests.  Our  enemies  are 
getting  year  by  year  more  aggressive,  audit  will  require  constant 
watchfulness  and  work  to  hold  what  we  have.  Your  Committee 
beg  to  be  excused  for  repeating  these  arguments  from  time  to 
time.  We  would  be  inclined  to  think  it  not  necessary,  but  quite  a 
number  of  companies  have  derived  the  full  benefit  of  our  w'ork 
in  the  transfer  of  their  properties  to  municipalities,  who  have  not 
contributed  one  cent  or  given  one  hour's  time  in  assisting  the 
work  of  tlii':  .Association.  A'our  Coniniiltee  earnestly  hope  and 
trust  a  more  generous  support  will  be  accorded  the  Canadian 
Electrical  .Association  in  the  future. 

Reporting  on  the  work  of  your  Committee  during  the  year, 
there  was  the  usual  grist  of  proposed  amendments  and  new  bills 
introduced  affecting  our  interests.  In  the  early  part  of  the 
session  deputations  from  municipal  councils  were  in  Toronto 
asking  for  changes  in  Section  35  of  the  Municipal  -Act,  commonly 
called  the  Conmee  Bill.  At  the  urgent  request  of  companies  in 
the  places  represented  by  these  deputations,  the  Chairman  of 
this  Committee  took  steps  to  counteract  this  movement,  his  action 
being  appro\"ed  by  the  Committee.  The  attacks  made  on  Section 
35  Ontario  Municipal  .Act  during  the  last  session  were  not  general 
but  were  made  to  appe.ir  as  oi\\v  nffeciirig  particular  localities; 
^yf  course  if  successful  it  would  have  affected  the  whole  Province, 
Toronto  and  Rat  Portage  being  the  storm  centres.  .As  you  al- 
ready know  the  attempt  on  the  part    of  Toronto    City   Council 
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althoug-h  stronerly  pushed  was  unsuccessful.  What  they  asked 
for  was  power  to  purchase  energ-y  at  Niagara  Falls  or  delivered 
in  Toronto;  I  hey  further  asked  for  power  to  develop  water-power. 
Their  Bill  gave  no  estimate  of  cost  or  any  particulars  that  would 
name  a  limit  to  the  contemplated  expenditure. 

The  Socialistic  candidates  in  the  election  campaign  last  month 
all  advocated  the  policy  of  the  Provincial  Government  generating 
electricity  at  the  Falls,  transmitting  and  selling  at  cost  lo  the 
different  Municipalities.  Whether  this  movement  w^i'll  grow  or 
not  the  future  will  determine.  We  point  ti.is  out  for  the  purpose 
of  showing  the  different  lines  of  attack  made  upon  our  interests 
and  the  necessity  of  continued  wakefulness  on  the  part  of  the 
Companies. 

In  the  case  o(  Rat  Portage  a  compromise  was  arranged  that 
was  satisfactory  to  the  Company  and  Council. 

The  question  of  assessment  on  the  properties  of  the  Companies 
was  also  before  the  ISIunicipal  Committee  and  an  amendment 
passed  to  assess  on  their  value  as  going  concerns,  or  on  the  price 
at  which  the  oropei  ties  could  be  sold  fo  others  who  would  con- 
tinue the  business.  The  different  interests  wore  represented  by 
able  counsel  but  the  strong  agitation  throughout  the  Province  in 
support  of  a  more  oppressive  s\  stem  of  taxation  than  is  adopted 
lo  other  manufacturing  concerns  appeared  to  influence  the 
Committee  in  coming  to  this  decision.  The  whole  question  of  the 
re-arrangement  of  assessment  has  yet  to  be  dealt  with  and  a 
modification  of  assessment  on  Electric  Companies  may  beobtamed 
but  the  outlook  in  this  direction  is  not  encouraging. 

The  total  amount  contributed  during  the  year  was  $297.00; 
there  was  deficit  earned  forward  from  last  ^•ear  of  $7.72,  this 
left  available  funds  of  $289.28. 

The  disbursements  and  impaid  accounts  amount  to  $119.36, 
leavmg  a  balance  on  hand  of  $169.92. 

The  number  ot  Companies  and  individuals  who  have  contributed 
this  year  is  31.      Last  year  the  number  was  23. 

The  following  are  the  names  of  those  who  have  contributed: 
Exeter  Electric  Light  &  Power  Co.  ;  Strathrov  Electric  Co.  ; 
Mr.  Breithaupt,  Berlin  ;  Hamilton  &  Prout,  Forest  ;  St.  Thomas 
Gas  Co.  ;  W.  H.  Birchard,  Aurora  :  Henry  Cook,  Hensall  ; 
Guelph  Light  &  Power  Co.  ;  Brantford  Electric  &  Operating  Co.  ; 
Glenwilliams  Electric  Cc.  ;  Smiths  Falls  Electric  Co.  ;  R.  A. 
Corbett,  Port  Hope  ;  Renfrew  Electric  Co.  ;  Ottawa  Electric  Co. ; 
Listowel  Electric  Co.  ;  Midland  Electric  Co.  ;  Joseph  Knox, 
Stayner ;  Seaforth  Electric  Co.  ;  Gait  Gas  Co.  ;  Gananoque 
.  Electric  Co.  ;  Ingersoll  Electric  Co.  ;  Merrickville  Electric  Co.  ; 
W.  C.  Harrison,  Norwood  ;  Petrolea  Electric  Co.  ;  Simcn  Plewes, 
Creemore  ;  Knight  Bros.,  Burks  Falls  ;  W.  Moore  &  Son, 
Meaford  ;  Welland  Electric  Co.  ;  Wingham  Electric  Co.  ;  Leam- 
ington Electric  Co.  ;  Citizens  Light,  Heat  &  Power  Co.,  Rat 
Portage. 

John  Vile, 
Chairman  Committee  on  Legislation. 

Mr.  Yule:  I  niigrht  say  since  I  prepared  this  report  a 
week  ago  we  got  notice  in  the  newspapers  that  there 
had  been  already  a  movement  started  to  form  a  syndi- 
cate to  develop  power  at  Niagara  Falls  and  transmit 
It  to  Western  and  Centrnl  Ontario.  Whether  it  is  a 
movement  to  force  the  Government  into  that  action  or 
what  direction  it  will  take  I  do  not  know.  Ibegto  submit 
for  your  consideration  the  report  of  the  Committee 
on  Legislation  which  I  have  just  read.      (Applause.) 

The  President:  You  have  heard  the  report  of  the 
Legislative  Committee,  and  as  this  deals  with  the 
most  important  matter  that  this  Association  has  taken 
in  hand  I  think  since  its  inception,  we  not  only  should 
pay  attention  to  the  report  but  will  have  to  keep  our 
eyes  and  ears  open  in  regard  to  all  the  local  indications 
looking  to  prospective  legislation.  We  will  consider 
the  report  at  a  later  meeting.  I  will  call  on  Mr. 
Sadler  to  present  the  report  of  the  Committee  to  con- 
fer with  the  Board  of  Fire  Underwriters. 

Alderman  Sadler    presented  the  report,  as    follows  : 

REPORT   OF   CO.MMITTEE   TO    CONFER    WITH    THE    BO.^RD    OF    FIRE 
UNDERWRITERS. 

To  The    President    ol    the    Canadian    Electrical    Association  :— 
The  Convention  of  189S  appointed  a  Committee  to  confer  with 
the  Underwriters  with  regard  to  the  adoption  of  Permanent  Rules 
Governing  Electrical  Installation. 

The  Committee  made  a  report  at  the  Ninth  Convention  held  in 
the  City  of  Hamilton,  June,  iSgg.  The  substance  of  their  report 
was  that  after  several  interviews  with  the  Fire  Underwriters, 
and  a  full  discussion  of  the  siibiect,  it  was  held  by  the  Under- 
writers, that  they  had  not  sufficient  interest  in  the  subject  to 
warrant  them  in  taking  the  matter  up,  especially  if  it  entailed  any 
extra  expense  to  them  of  the  appointment  of  an  Inspector.  The 
fires  from  electric  wiring  hazards  did  not  warrant  them  incurring 
any  extra  expense. 

The  Association  approved  of  the  continuing  of  the  Committee, 
but  we  are  not  aware  of  any  further  report  having  been  made,  or 
ot  any  progress  towards  the  appointment  of'an  inspector  of 
electric  wirina-,  except  that  the  City  of  Montreal  a  vear  ago  in 
framing  new  building  By-Laws,  inserted  certain  rules  governing 
elertrc  wiring,  and  inserted  a  clause  in  this  By-Law  to  the 
effect,  that  the  City  mav  appoint  an  Inspector,  but  nothing  further 
has  been  done  by  ihe  City.     However,  the  subject  has  come  up 


again  by  the  action  of  the  Fire  Underwriiers  having  on  the  i9lh 
March  1902,  sent  a  circular  to  the  City  Council  of  Montreal  and 
caused  the  Montreal  Board  of  Trade  and  Chamber  of  Commerce 
to  also  forward  resolutions  from  their  respective  Boards,  endors- 
ing their  action  and  urging  the  City  to  appoint  an  luspector. 
Attached  hereto  are  copies  of  these  letters. 

-■\t  the  suggestion  of  your  President  we  have  undertaken  to 
bring  this  subject  before  the  Convention  and  report  what  has 
been  done  by  the  City  of  Montreal,  since  the  receipt  of  these 
communications.  The  City  Council  passed  them  to  the  Fire  and 
Light  Committee,  they  were  then  forwaided  to  their  electrician, 
Mr.  F.  H.  Badger,  lo  make  a  full  report  on  the  subject.  .At 
the  present  time  Mr.  Badger  is  visiting  some  of  the  cities  in  the 
United  States  with  a  view  of  ascertaining  how  the  work  is  con- 
ducted there,  and  no  doubt  but  his  report  will  shortly  be  before 
the  Council  to  take  more  definite  action  and  decide  whether  they 
shall  appoint  an  inspector  or  not. 

There  can  be  no  question  of  the  advisability  of  having  an- In- 
spector on  Electric  Wiring,  but  we  would  recommend  that  the 
work  be  divided  into  two  classes  :  One  pertaining  to  the  wiring 
that  is  done  outside  on  public  highways  and  over  roofs  of  build- 
ings, the  second  the  wiring  inside  the   buildings. 

With  regard  to  the  first  there  can  be  no  question  but  that 
the  city  in  the  public  interest  and  safety  of  the  citizens  and  pubr 
lie  in  general,  should  have  a  supervision  of  the  same  and  Inspecr 
tors. 

With  regard  to  the  second,  we  cannot  see  who  is  interested 
outside  of  Ihe  proprietors  and  tenants  of  the  buildings  and  Fire 
Underwriters. 

We  find  on  making  enquiries  that  for  some  time  back  there 
has  been  established  in  Montreal  an  Electric  Inspection  Bureau. 
A  Mr.  W.  J.  Plews  is  the  accredited  Inspector  of  the  Under- 
writers at  this  office.  He  issues  certificates  and  collects  a  fee, 
bill  we  cannot  say  if  he  receives  any  salary  in  additiim,  or  what 
becomes  ofthe  fees.  We  attach  to  this  report  a  copy  of  the  cer- 
tificates he  gives  which  are  printed  in  three  colors, — white  for 
the  proprietor,  blue  for  the  insurance,  yellow  for  the  Inspectors' 
Bureau. 

Thus  it  will  be  seen  that  the  Fire  L'nderwriters  have  been  do- 
ing something  in  this  line  for  their  own  protection,  and  we  do 
not  see  any  reason  whv  they  should  not  continue  it,  the  question 
of  expense  to  be  settled  between  themselves  and  the  parties  they 
are  inspecting  for  ;  of  course  it  may  be  necessary  lo  pass  cer- 
tain laws  in  connection  with  it. 

We  cannot  discuss  this  question  from  an  electrical  point  of 
view,  but  see  sufficient  in  it  to  interest  this  Convention  and  leave 
the  matter  entirely  for  you,  feeling  sure  you  will  take  immediate 
steps  to  conserve  the  interests  of  the  different  companies 
supplying  electric  energy  in  the  cities,  and  appoint  a  commjttee 
that  may  be  prepared  to  meet  the  civic  authorities  to  discus- 
this  matter  when  it  comes  up  later  on. 

[copy] 
Memorial  from   the   Canadian   Fire   Underwriters'    Assooiativn    to   the 
Connril  of  the  City  of  Montreal  re  Supervision  of  Electric  Lii^ht  and 
Pmver  H  'ires  and  Installations. 

To  His  Worship  the  Mayor  and  .Aldermen  of  the  City  of 
Montreal. 

Gentlemen, — The  use  of  electricity  and  the  very  hazardous 
ciinditions  under  which  it  is  transmitted  and  used  in  the  Cit\'  oi 
Montreal,  with  the  resultant  most  serious  loss  to  lite  and  proper- 
ly', force  upon  us  the  urgenc\'  of  having  pl.'iced  under  contro',  as 
far  as  possible,  the  methods  and  material  by  which  it  is  applied. 
We  would  therefore  respectfully  bring  to  )  our  notice  the  follow- 
ing:--There  are  at  present  operating  in  the  City  the  following 
Companies  using  overhead  wire  systems; —  Lighting  and  Powei^ 
Companies  using  High  Potential  Wires — Citizens  Lighting  & 
Power  Company,  Gazette  Priming  Co.,  Imperial  Electric  Light 
Co.^  Lachine  Rapids  Hydraulic  &  Land  Co.,  Ltd.,  Montreal 
I  ight,  Heat  &  Power  Co  ,  Standard  Light  &  Power  Co.,  Mon- 
treal Streel  Railway  Co.  Telephone,  Telegraph,  Etc.  —  Bell 
Telephone  Co.,  Ltd.,  Canatiian  Pacific  Ivailway  Telegraph  Co., 
Great  North  Western  Telegraph  Co.,  Dominion  Burglary  tiuar- 
antee  Co.,  District  Telegraph  Co.,  Holmes  Electric  Protection 
Co.,  Merchants'  Telephone  Co.,  McGill  College  Time  Line. 

The  mass  of  overhead  wiring  used  by  these  Companies,  partic- 
ularly in  the  business  portion  of  the  City,  strung  upon  poles, 
crossing  over  and  sujiporled  upon  the  roofs  of  buildings,  is  a 
constant  menace  to  public  safety.  As  a  rule  the  congestion  is 
greatest  in  the  proximity  of  the  properties  of  largest  values. 
Many  wires  become  dead  lines  through  the  removal  of  tele- 
phones, messenger  ca'l  boxes,  elc. ;  in  time  they  break,  and  are 
throw-n  bv  Ihe  wind  into  contact  with  high  potential  wires  and 
become  the  medium  by  which  many  fires  are  started  in  concealed 
places.  ■        , 

The  gieatest  danger  exists  from  crosses  between  high  poten- 
tial wires  and  other  wires.  These  wires  are  a  serious  hindr.ince 
to  the  Fire  Brigade  in  reaching  the  upper  portions  of  buildings. 

-At  present  any  person,  w"hether  competent  or  not,  is  a1  liberty, 
to  instal  wiring  for  lighting  and  other  purposes,  consequently  a 
considerable  percentage  of  the  interior  work,  is  done  with  pooi; 
material  and  in  a  faulty  manner.  Many  buildings  were  wired 
some  years  ago,  with  material  and  under  systems  of  construction 
which  have  since  been  proven  to  be  dangerous  and  to  invite  de^ 
struction. 

Indicating  and  proving  Ihe  danger  from  overhead  wires,  we 
ha\e  on  record  among  others  the  following  instances:  ~ 

Canada  Life  Building — Robtins.  .Appleton  &  Co.  —  High  ten- 
sion current  entered  over  electric  time  circuit  wires,  formed  con- 
nection with  burglar  alarm  wiring,  ai:d  caused  fire  to  occur  in 
material  usecljn  cpnnection  with  safe  proteciion. 
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HiJUK'b  Bank  of  Montreal,  corner  of  Seigneurs  and  \otre 
Dame  Sireets.  —  Hiijh  tension  current  entered  over  burglar 
alarm  wirini^;  and  burned  out  resistance  ceil,  setting  fire  to 
woodwork  in  front  i.if  safe  door. 

(."luarantee  Co.  of  North  America,  Beaver  Hall  Hill. — Hijjh 
tension  ciuMent  entered  over  telegraph  wires  and  caused  incipient 
fire  in  \irinity  of  instrument. 

Residence  of  the  late  W.  \V.  Ogilvie,  Esq. — High  tension  cur- 
rent entered  over  wires  connecletl  with  messenger  call  box,  set- 
ting fire  to  wall  in  vicinity  of  same. 

Douglas  Methodist  Church,  corner  Chomedy  and  St.  Catherine 
Sireets. — High  and  low  tension  wires,  stretched  across  rool, 
sagged  and  made  contact  with  iron  frame  of  skylight,  thereby 
allowing  high  tension  current  to  enter  premises  on  low  tension 
service  wires.  Current  arced  to  ground,  by  way  of  insulating 
joints,  which  were  used  to  connect  combination  gas  and  electric 
fixtures  to  gas  pipes,  and  at  a  place  where  a  wire  was  improper- 
ly laid  .across  a  lead  water  pipe. 

Cold  Storage,  St.  Henry  Street. — Transformer  was  faulty,  and 
allowed  the  entire  voltage  to  pass  into  the  building,  causing  very 
heavy  damages. 

Residence  of  Hugh  Palon,  Esq.,  Sherbrooke  Street.  —  Primary 
and  secondarv  wires  touched,  transmitted  entire  \oltage  around 
transformer,  setting  tire  to  the  building  and  causing  very  serious 
lojs.  Tliere  were  disturbances  in  two  othei"  houses  in  the  im- 
mediate vicinity  at  the  same  lime. 

Guardian  .\ssurance  Co.  Building,  St.  James  Street. — The 
Burglary  Alarm  central  office  was  located  in  the  basement,  by  a 
voltage  of  220  by  the  Standard  Light  \-  Power  Co.  Fire  result- 
ing from  excess  current  and  destroyed  building. 

It  is  a  fact  that  concurrently  with  tlie  fire  in  this  building  there 
were  disturbances  at  the  following  places  all  served  by  the  same 
system  :  Ness,  McLaren  &  Bale,  St.  James  Street,  desk  burned, 
etc;  lames  Dennison,  141  St.  Peter  Street,  disturbance;  John  Fee, 
623  Lagauchetiere  Street,  disturbance:  C.  P.  R.  Telegraph  Build- 
ing, general  disturbance,  and  there  ma\'  have  been  others. 

■  Warden  King,  Craig  Street. — The  primary  current  passed  over 
service  wire,  transmitting  current  into  the  building — a  man  lost 
his  life  in  consequence  while  attending  the  heating  furnace  in  cel- 
lar of  Dominion  Foimdrv  Supply  Co. 

St.  Cunegonde — Alphonse  Girouard. — Took  ho'd  of  an  incan- 
"descent  lamp  and  died  from  the  shock* 

The  above  are  a  few  instances  among  manv  that  could  be  cited. 
The  wearing  and  burning  out  of  Transformers  has  frequently  oc- 
curred. Electrial  Experts  have  been  consulted  as  to  the  conditions 
existing  in  the  City,  and  they  report  them  to  be  defective  and 
hazardous  to  an  extreme. 

Having  this  knowledge,  we  earnestly  request  that  steps  be  im- 
mediately taken  by  your  honorable  Council:  1st.  To  assume  con- 
tiolofall  wires  and  electric  light  and  power  apparatus  within 
the  City,  and  to  regulate  the  qu:intity  and  \ol(jige  of  current  pei- 
mitted  to  enter  the  City.  2nd.  To  have  all  light  and  power  wires 
(and  all  others  as  far  as  practicable)  placed  underground,  with  the 
least  possible  delay.  If  the  City  has  not  the  power  to  undertake  or 
compel  this,  that  they  apply  to  the  Legislature  for  same.  3rd.  To 
require  that  jirotecting  guards  be  placed  over  all  trolley  wires. 
4th.  To  have  dead  wires  removed  without  delay.  5th.  To  pass  a 
law^  inider  penalty  of  which:  a. — No  ti-ansfo.rmer  can  be  used  that 
has  not  been  inspected  and  approved  of,  and  to  provide  for  their 
examination  periodically  bv  competent  and  independent  persons, 
b. — That  all  wires,  conduits,  and  other  material  used  be  accord- 
ing to  standard  requirements,  tjlh.  To  have  competent  experts 
appointed  as  Cit_\'  Inspectors,  as  provided  for  in  the  Building  By- 
Law,  to  see  to  the  strict  enforcement  of  the  law  contamed  theie- 
1n  regarding  the  use  of  electricity.  7th..  To  compel  the  prtiduc- 
-tion  of  certificates  from  the  City  Inspector,  within  a  specified 
time  by  all,  pro^irietors, -that  the  interior  wiring  is  safely  installed 
find  in  conformity  with  the  standard  rules.  SUi.  To  take  such 
other  measurers  as  may  be  found  necessary  to  fully  protect  life 
and  properly  against  the  increasing  dangers  arising  f[oni  the 
improper  use  of  electricity. 

Signed  on  bebiilfof  the  Canadian  Fire  Underwriters' Association. 
JAS.   McGregor.    \ice-President. 
ALF.  W.  HADRILL,   Secretary. 
.     Montreal,    igih  March,    1902. 

[copy] 
the  montreal  bo.\rd  oi'  trade. 

Montreal,  March  21,  1902. 

■  To   His  Woiship  the   Mayor  and   the    Aldermen  of  the  City    of 

Montreal. 

Gentlemen, — I  have  the  honor  on  behalfof  the  Council  of  this 
Board  to  say  that  it  has  recentiv  given  attention  to  the  questions 
of  the  dangers  connected  with  the  use  of  electricity  for  light  and 
power,  and  that  conference  w'ith. the  Underwriters'  .Association 
has  convinced  the  Council  of  the  hazards  to  life  and  properly 
which  have  developed  from  the  want  of  proper  control  oi'  outside 
wiring  and  interior  inttallation  in  thi«  citv.  The  Council  there- 
fore has  unanimouslv  endorsed  the  following  requests  which  it 
understands  the  Underwriters  are  making  to  you. 

Thai  the  City  Council  should  :  ist.  Assume  control  of  all  wires 
and  electrical  apparatus  within  the  citv,  and  regulate  the  quanti- 
ty of  voltag-e  ot  current  permitted  to  enter  the  city.  2nd.  Have 
all  light  and  power  wires  (and  all  others  as  far  as  practicable) 
placed  underground,  with  the  le.'ist  ]iossible  delay.  Should  the 
city  not  have  power  to  compel  this  that  they -apply  to  the  Legis- 
laluretohave  it  done.  3rd.  Require  that  protecting  guards  be 
placed' over  all  trolley  wires.  4lh.  Have  dead  wires  removed 
without  delay.     5th.'  Pass  a  law  under  penal'y  of  which  : —  (a) — : 


No  Iranslormer  can  be  used  ihat  has  not  been  inspected  and  ap- 
proved of,  and  to  provide  for  their  examination  periodically  by 
competent  persons,  (b) — That  all  wires,  conduits  and  other 
material  used  beaccording  to  standard  requirements.  6th.  Have 
competent  experts  appointed,  as  provided  for  in  the  Building  By- 
Law,  see  to  the  strict  enforcement  of  the  law  contained  therein 
regarding  ihe  use  of  eleclricity.  7th.  Compel  the  production  of 
certificates  w-ithin  a  specified  time  by  all  proprietors,  that  the  in- 
terior wiling  is  safely  installed  and  in  conformity  with  Ihe  stand- 
ard rules,  8th.  Take  all  other  measures  as  may  be  found  neces- 
sary to  fully  protect  life  and  property  against  the  increasing 
dangers  arising  from  the  improper  use  of  eleclricity. 

I  have  the  honor  to  be,  your  obedient  servant, 

(Sig-ned)  Geo.  Hadrill, 

Secretarv. 
[copy] 

la  chambre  du  district  de  montreal. 
Having  this  knowledge,  we  earnestly  request  that  steps  be 
immediately  taken  by  your  honorable  Council:  isl.  To  assume 
control  of  all  wires  and  electrical  apparatus  wilhin  the  City,  and 
to  regulate  the  quantity  and  vollage  of  current  permilled  to  enter 
the  City.  2nd.  To  have  all  light  and  power  wires  (and  all  others 
as  far  as  practicable)  placed  underground,  with  Ihe  least  pos- 
sible delay.  Should  the  City  not  have  power  to  compel  this  that 
they  apply  to  the  Legislature  to  have  it  done.  3rd.  To  require 
that  protecting  guards  be  placed  over  all  trolley  wires.  3rd.  We 
suggest  that  this  clause  be  omitted  as  experience  tends  lo 
p'-ove  that  protecting  guards,  as  used,  are  a  cause  of  danger, 
either  by  increasing  ihe  number  of  wires  in  Ihe  sti-eets  or  by 
loading  unnecessaril}'  the  trolley  wires  with  so-called  protecting 
devices,  which  in  countries  where  it  has  been  adopted,  has  not 
rendered  the  services  it  was  to  do.  4th.  To  have  the  dead 
wires  removed  without  delay.  5th.  To  pass  a  law  under  penalty 
of  which  :  a:  no  transformer  can  be  used  lhat  has  not  been 
inspected  and  approved  of,  and  to  provide  for  their  examination 
periodically  by  competent  and  independent  persons,  b  :  that  all 
wires,  conduits  and  other  material  used  be  accord- 
ing^ to  standard  requirements.  6th.  To  have  competent  experts 
appointed,  as  provided  for  in  the  building  By-Law,  to  see  10 
the  strict  enforcement  of  the  law  contained  therein  regarding  the 
use  of  electricity.  6th.  To  have  certified  electrical  experts 
appointed,  as  Ciiy  Inspectors  as  provided  for  in  the  Building  By 
Law,  to  see  lo  the  strict  enforcement  of  the  law  contained 
therein  regarding  Ihe  use  of  electricity.  7lh.  To  compel  the 
production  of  certificates  wilhin  a  specified  lime  by  all 
proprietors,  that  the  interior  wiring  is  safelj'  installed  and  in  con- 
formity with  the  standard  rules.  7th.  To  compel  all  proprietors 
lo  lake  permit  before  entering  electric  wires  in  buildings  and 
to  produce  wilhin  a  specified  time  .a  citv  inspector's  certificate, 
that  the  wiring  is  in  conformity  with  the  standard  rules.  8th. 
To  take  such  other  measures  as  may  be  found  necessary  to 
fully  protect  life  and  property  against  the  increasing  dangers 
arising  from  the  improper  use  of  electricity.  9th.  No  person 
to  put  up  electric  light  apparatus  in  buildings  unless  he  is  a  certified 
electrician,  as  provided  in  clause  61  h. 

(.'■igned)  Jos.   Haynes, 

Secretary. 

Alderman  Sadler  :  I  do  not  propose  to  say  any- 
thinij  on  this  question  from  an  electrical  point  of  view. 
I  have  no  doubt  you  see  sufficient  in  this  report  to 
interest  you.  Referring  back  to  the  time  when 
the  Committee  was  first  formed,  I  thini<  Mr.  Dion, 
of  Ottawa,  was  on  that  Committee  willi  myself.  I 
think  I  referred  in  our  report  to  the  fact  that  in  our 
interviews  with  the  Underwriters  they  did  not  seem  to 
see  anything  especially  hazardous  in  electric  wiring. 
If  you  place  that  alongside  of  their  present  position 
you  will  notice  there  is  quite  a  change.  I  would  like 
to  say  also  in  connection  with  the  appointment  of 
inspectors  in  any  ot  those  lines,  froni  my  own  experi- 
ence in  the  City  Council,  there  is  often  a  possibility 
of  being  inspected  to  death.  We  can  hardly  do 
anything  now  without  being  inspected.  While  there 
is  a  good  side  to  it,  there  is  a  bad  side,  and  the  indi- 
vidual's rights  sometimes  are  very  much  interfered 
with.  But  perhaps  one  of  the  greatest  difficulties  is 
that  when  the  city  comes  to  want  an  inspector  there 
are  always  a  lot  of  applicants  for  the  position,  and  it  is 
the  long  pull  and  the  strong  pull  that  generally  gets  it, 
and  it  is  not  always  the  most  competent  man  ;  in  tact, 
experience  shows  that  it  is  the  incompetent  man. 
When  you  take  a  nnn  ol  that  kind  who  is  appointed  to 
inspect,  as  we  have  to-day  in  sanitary  matters,  a  mat- 
ter on  which  the  mind  of  the  public  is  very  much  exer- 
cised, and  the  man  is  entirely  ignorant  of  the  business 
which  he  has  in  hand,  and  clothe  him  with  a  blue  coat 
and  brass  buttons,  and  then  have  him  discuss  the 
question  with  other  practical  n?en  of  great  experience, 
you  can  readily  see  it's  a  hindrance  rather  than  the 
accomplishment  of  any  good.      I  think  it    is   from    that 
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point  largely  in  connection  with  electrical  companies 
that  the  question  of  inspection  should  come  up  ;  and 
when  it  does  I  would  urge  that  you  use  j-our  influence 
as  far  as  possible,  if  there  is  gomg  to  be  a  system  of 
inspection,  that  the  most  competent  man  that  can  be 
got  shall  be  appointed — a  man  perfectly  independent 
of  any  of  the  existing  companies,  who  cannot  be 
bought  in  anv  shape  or  form,  that  will  do  right,  and  it 
will  be  very  much  in  the  interests  of  the  electrical  com- 
panies as  well  as  the  public  at  large.      (Applause.) 

The  President:  The  report  of  this  Committee  is  be- 
fore you  for  discussion.  It  is  hardly  necessary  for  me 
to  call  the  attention  of  the  Association  to  the  serious- 
ness of  having  such  alarming  documents  going  forth 
from  public  institutions  as  those  read  by  the  Committee. 
1  have  no  hesitancy  in  placing  myself  on  record  as  say- 
ing that  while  there  may  be  some  foundation  for  some 
ol  the  alarm  expressed,  the  true  spirit  of  that  report 
from  the  Board  of  Fire  Underwriters  is  for  the  purpose 
of  relieving  them  from  incurring  such  expense  as  they 
would  be  put  to  in  connection  with  the  establishment 
of  a  bureau  of  inspection.  The  report  comes  from  my 
own  city,  and  it  may  be  more  or  less  of  a  reflection  on 
those  of  us  who  are  in  that  city  because  we  have  been 
unable  to  bring  the  Board  of  Fire  Underwriters  around 
to  view  it  from  the  point  that  it  is  viewed  from  gener- 
ally throughout  the  United  Stat-s  and  parts  of  this 
country.  As  stated  by  Mr.  Sadler,  when  three  years 
ago  we  interviewed  the  board  of  Fire  Underwriters  in 
Montreal  with  a  view  to  having  them  establish  a  bureau 
of  inspection,  one  of  the  managers  of  one  of  the  prin- 
cipal companies  in  this  country  and  England  stated  to 
me  before  the  Board  of  Fire  Underwriters  that  their 
statistics  did  not  show  a  sufficient  loss  from  fires  direct- 
ly attributable  to  electric  causes  to  warrant  their  going 
to  any  expense  to  establish  a  bureau  of  inspection.  He 
said,  "your  companies  are  responsible,  you  can  form 
your  own  inspection."  Since  that  time  there  have  been 
some  serious  fires  throughout  the  country,  which  by 
some  are  attributed  to  defective  electric  wiring.  There 
is  another  serious  matter  that  has  come  up  in  this 
connection ;  some  of  the  insurance  companies  of 
Montreal,  have  taken  an  action  for  damages  where 
there  has  been  the  slightest  indication  of  a  fire  having 
been  caused  by  defective  wiring;  and  there  have  been 
brought  some  very  heavy  suits  against  some  of  the 
Montreal  electric  companies.  There  is  one  now  pend- 
ing for  $120,000,  and  the  attitude  of  the  insurance 
companies  at  present  indicates  without  doubt  that  that 
is  the  course  they  propose  to  pursue.  We  have  got 
to  take  such  steps  as  will  protect  ourselves  against 
such  unjust  measures.  I  am  speaking  now  from  my 
knowledge  of  the  conditions  existing  in  Quebec.  In 
Ontario  I  think  it  is  somewhat  better.  I  am  going  to 
ask  for  the  views  of  some  of  the  Ontario  members  as 
to  the  procedure  of  the  Board  of  Fire  Underwriters  in 
that  Province.  I  will  a-k  Mr.  Wright  to  let  us  have 
his  views  on  this  matter. 

Mr.  J.  J.  Wright  :  We  have  not  had  as  much  trouble 
apparently  in  Toronto  from  the  insurance  people  as 
you  appear  to  have  had  down  in  this  end  of  the  coun- 
try. The  Board  of  Underwriters  in  Toronto  appoint 
inspectors  who  are  supposed  to  look  after  all  wiring 
installations  in  the  interests  of  the  insurance  people. 
These  inspectors,  I  believe  pay  themselves,  but  they 
tax  the  companies.  We  have  to  pay  to  the  insurance 
companies  a  pretty  good  proportion  (speaking  now  of 
my  own  company  particularly)  of  the  cost  of  the 
inspectors,  our  company  I  presume  being  the  largest 
in  the  city.  Some  of  the  other  wiring  companies — 
small  concerns — I  think  subscribe  a  small  amount 
towards  the  expense  of  this  inspection,  but  I  believe 
we  pay  the  major  part  of  it.  There  seems  to  be  no 
special  tariff  or  tax  ;  they  simply  come  to  us  and  say 
"Here,  you  want  to  pay  some  of  this  ;  it  is  through  you 
we  are  put  to  this  expense  !  "  and  rather  than  have 
any  troufjle  we  simply  go  down  in  our  pockets  and 
pay  it.  This  inspector  appointed  by  the  Board  of 
Underwriters  inspects  all  new  installations  when  wiring 
is  done.     The  wiring  contractors  notify  the   inspector 


that  the  work  is  to  be  commenced  on  a  certain  build- 
ing and  he  makes  it  his  business  to  inspect  the  work 
that  is  in  course  of  construction.  He  issues  his  certifi- 
cates and  there  is  a  tacid  agreement  between  ourselves 
as  the  operating  coiripany,  the  electricity  producing 
company,  not  to  supply  current  to  any  building  until  the 
insurance  inspector  has  issued  his  permit.  Should 
he  be  out  of  town  or  not  available  at  the  time,  and  the 
service  urgently  required,  the  Secretary  of  the  Board 
of  Underwriters  usually  grants  permission  to  make 
the  connection  subject  to  the  inspector's  approval  at  as 
early  a  date  as  possible.  That  is  the  method  adopted 
in  Toronto,  and  I  believe  in  most  of  the  towns  of  On- 
tario, and  we  find  it  works  fairly  satisfactorily  all 
round. 

Mr.  A.  A.  Wright  :  I  would  like  to  ask  the  gentle- 
man who  has  just  spoken  if,  when  the  companies  get 
a  certificate  from  this  inspector,  that  relieves  them  from 
any  legal  damages  in  case  a  fire  should  occur  in  that 
building  and  it  was  alleged  it  had  taken  fire  from  elec- 
tricity. 

Mr.  j.  J.  Wright  :  I  don't  know  that  it  does.  Very 
often  in  contracts  for  wiring  the  architect  specifies  that 
the  work  must  be  done  in  accordance  with  the  rules 
of  the  Board  of  Underwriters.  I  presume  it  would 
relieve  the  companies  from  any  action  to  be  taken  by 
an  insurance  company.  If  the  insurance  companies 
issue  a  certificate  that  they  are  satisfied  with  that  wiring, 
I  think  it  would  debar  them  from  bringing  an  action. 
But  in  regard  to  this  question  of  damages  we  take 
precious  good  care  to  protect  ourselves  ;  we  will  not 
make  a  connection  to  any  man's  building  unless  we 
have  a  contract  signed  which  contains  a  clause  absolv- 
ing us  from  any  evil  results  of  putting  this  current 
in  the  building.  If  a  man  won't  take  electricity  on 
those  terms  he  can't  have  it. 

Mr.  A.  A.  Wright  :  How  do  you  do  in  the  case  of 
the  tenant  ?  Do  you  get  an  acquiescence  from  both  ? 

Mr.  J.  J.  Wright  :  There  is  a  clause  in  the  contract 
that  the  wiring  used  in  that  building  is  the  property  of 
the  customer  or  consumer.  If  it  is  a  tenant  and  the 
tenant  signed  the  contract  asking  for  light  he  acknow- 
ledges in  that  contract  that  all  of  the  wiring  is  his 
property  and  he  is  responsible  for  it. 

The  President  :  Mr.  Wright  seems  to  be  in  a  very 
happy  and  strong  position  where  he  can  say  to  the 
customer  take  it  for  what  it  is  worth.  There  are  other 
people  who  are  not  in  that  strong  position  and  you 
will  find  where  there  are  three  or  four  competing  com- 
panies trying  10  get  business  in  the  same  town,  there 
will  be  one  or  two  that  are  not  willing  to  say  that  unless 
the  wiring  is  strictly  in  accordance  with  the  Fire  Un- 
derwriters' rules  they  will  not  connect  with  it.  1  have 
in  mind  a  very  large  public  institution  in  one  of  our 
larger  cities  where  the  wiring  was  put  in  by  employes 
of  the  institution,  and  it  was  put  in  in  a  most  absurdly 
unsafe  manner,  a  great  fire  risk  and  we  promptly  re- 
fused to  connect  ;  we  were  given  24  hours  to  connect 
on,  or  lose  the  business,  and  we  lost  the  business, 
as  it  was  taken  on  by  another  company.  I  have  taken 
the  position  that  the  interior  wiring  of  a  house  should 
as  far  as  possible  be  under  the  entire  care  of  the  tenant. 
I  know  that  is  the  way  it  is  in  England,  and  I  don't 
see  why  the  supply  company  should  be  any  more  re- 
sponsible for  the  condition  of  the  wiring  inside  a 
house  than  the  water  company  is  for  the  plumbing. 
When  you  have  a  valve  or  joint  that  leaks  you  don't 
run  to  the  water  company,  you  go  to  the  plumber. 
There  has  been  a  great  deal  of  discredit  put  upon  many 
of  the  supply  companies  for  the  very  reason  that  de- 
fective wiring  for  which  they  are  not  responsible  is  con- 
sidered more  or  less  under  the  care  of  the  supply  com- 
pany. It  is  a  pretty  serious  matter,  and  I  trust  it  will 
receive  the  full  consideration  of  the  members  here,  or 
Trtther  let  us  have  a  full  expression  of  their  ideas. 

Mr.  O.  Higman  :  This  crj-  against  the  danger  of 
electric  lighting  should  De  stopped  ;  it  is  unfounded 
and  mischevious.  I  remember  reading  the  statistics  of 
of  the  city  of  London,  for  1899  '  think  it  was,  as  to  the 
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number  of  fires  that  had  occurred  in  the  city  and  the 
causes  from  which  they  arose.  1  speak  now  entirely 
from  memory.  For  kerosene  it  was  1 200  odd  ;  gas 
960  odd;  and  electric  lighting-  240.  That  comparison, 
as  some  know,  was  not  well  founded,  but  it  shows 
how  safe  the  electric  light  is  as  compared  with  the 
other  systems  of  lighting,  and  I  think  the  insurance 
people  are  certainly  standing  in  iheir  own  way  in 
making  this  trouble  about  electric  lighting  ;  it  is  by 
all  odds  the  safest  light  that  we  have.  I  know  that 
on  one  or  two  occasions  in  Ottawa  when  the  cry  of  fire 
caused  by  electric  wiring  has  been  raised  that  it  was 
entirely  without  foundation.  It  seems  to  me  that  it  is 
a  mailer  that  rests  entirely  with  the  insurance  people  ; 
they  are  trying  to  safeguard  their  interests  and  it  is  for 
them  to  meet  the  expense  of  the  inspection.  In  Eng- 
land, as  Mr.  Gossler  has  already  said,  the  interior  wir- 
ing is  under  the  entire  control  of  the  consumer  and  the 
supply  company  is  not  held  responsible  either  for  the 
condition  or  anything  that  might  happen  to  the  build- 
ing caused  otherwise. 

Mr.  J.  W.  Purcell:  In  the  city  of  Detroit  the  city 
maintains  an  inspection  under  the  public  lighting  com- 
mission; they  charge  the  consumer  for  the  inspec'ion; 
or  if  the  contractor  who  does  the  wiring  makes  an  ar- 
rangement with  the  consumer  to  pay  for  the  inspection 
he  charges  for  the  inspection.  In  the  State  they  have 
an  inspection;  they  charge  the  consumers  right 
through.  They  have  a  regular  price  list  and  they 
charge  according  to  that,  and  it  is  all  set  down  in 
black  and  white;  you  know  exactly  what  you  are  pay- 
ing for  and  what  you  are  getting. 

Mr.  Fred.  Thomson:  I  think  there  should  be  some 
method  of  inspecting  the  contractors  for  electric  wir- 
ing. We  have  in  Montreal  young  men  who  do  wiring 
who  know  no  more  about  wiring  than  about  flying.  I 
think  there  should  be  some  inspection  of  the  contrac- 
tors and  the  inspectors;  that  is  where  the  danger 
comes  in  in  wiring.  I  am  in  the  business,  and  I  have 
seen  cases  where  there  have  been  56  amperes  running 
on  a  No.  14  wire,  and  ot  course  the  wire  was  prdctic- 
ally  red  hot. 

Mr.  Reesor:  I  think  the  way  lo  get  over  that  is  for 
the  companies  to  refuse  to  connect  if  wiring  of  that 
kind  is  being  done. 

The  President:  All  companies  won't  refuse  to  con- 
nect on  and  the  business  is  discredited. 

Mr.  Reesor:  My  experience  in  the  town  of  Lindsay 
has  been  rather  limited  as  far  as  ihe  Underwriters  are 
concerned.  We  have  had  but  one  fire  that  has  been 
directly  attributable  to  electric  wiring;  it  was  in  a  liv- 
ery stable  where  there  was  a  leaky  roof,  and  the  wiring 
connected  to  wooden  cleats.  When  our  attention  was 
drawn  to  it  we  wired  the  place  properly.  But  we  have 
had  no  regular  inspection.  The  inspector  comes  there 
periodically  from  the  Underwriters'  Association  and 
makes  such  inspection  as  he  thinks  well  and  suggests 
any  improvements  or  notes  any  defects  and  we  fix 
them;  but  altogether  I  don't  know  that  it  has  been 
very  hard  on  our  company.  We  had  a  visit  recently 
from  the  representative  of  an  individual  insurance  com- 
pany; he  was  sent,  so  he  said,  from  his  company  to 
inspect  the  risks  that  his  company  were  carrying.  He 
followed  in  the  wake  of  the  inspector  from  the  Under- 
writers and  in  some  cases  changed  what  the  Under- 
writers' mspecior  had  passed.  It  all  comes  back  to  us; 
it  makes  work  for  our  company,  and  we  get  paid  for  it; 
we  don't  object  to  that  at  all.  But  the  system  they 
seem  to  have  is  not  uniform.  If  the  individual  com- 
pany's inspector  acts  one  way  and  Ihe  Underwriters' 
inspector  another  it  is  difficult  to  know  where  we  are 
at.  As  far  as  liability  to  accident  is  concerned  outside 
of  fire,  we  protect  ourselves  as  far  as  possible  by  taking 
out  an  employers'  liability  guarantee;  but  fire  accidents 
have  been  very  limited;  with  that  one  exception  I 
think  we  have  had  none. 

Mr.  C.  Doutre:  In  connection  with  what  was  said,  I 
understand  the  contractors  of  the  city  of  Montreal  are 
forming  themselves  into  an  association,  and  at  the 
next  session  of  the  legislature  they  hope  for  incorpora- 


tion of  that  association;    they  trust  by  that  means  to 
weed  out  the  incompetents. 

The  President  :   Is  that   an  organization  or  a  union  ? 

Mr.  Doutre  :  A  union.  They  hope  by  that  means  to 
weed  out  incompetents,  some  of  whom  hardly  know 
how  to  use  a  pair  of  pliers.  In  connection  with  the 
remarks  of  Mr.  Higman,  I  think  it  is  hardly  fair  to 
make  a  comparison  of  the  wiring  conditions  in  London 
and  Montreal.  I  understand  the  wiring  rules  in  London 
are  very  much  more  rigid  than  in  the  city  of  Montreal. 
I  may  say  as  far  as  I  understand,  there  is  really  no 
inspection  of  electricity  in  Ihe  city  of  Montreal.  Mr. 
Plewes'  certificates,  I  understand,  are  accepted  by  the 
fire  underwriters,  but  he  is  not  their  inspector  ;  in 
other  words,  Montreal  is  without  an  electrical  inspector 
properly  accredited  to  the  Fire  Underwriters'  Associa- 
tion or  the  city  of  Montreal. 

The  President  :  They  take  the  attitude  that  the  supply 
companies  are  responsible. 

Mr.  Doutre:  If  you  consult  the  Fire  Underwriters' 
Association  they  will  send  you  to  the  city  ;  if  you  go  to 
the  city  council  or  the  city  electricians  they  will  say,  "We 
have  no  control  over  Mr.  Plewes."  Who  is  Mr.Piewes? 
He  has  an  office  down  town  and  he  performs  inspection. 
I  think  it  would  be  a  very  good  move  on  the  part  of 
the  companies  operating  to  have  an  inspector  appointed, 
and  great  care  should  be  taken  to  see  that  a  thoroughly 
competent  man  is  appointed. 

Mr.  A.  A.  Wright  :  If  there  is  a  fire  and  they  allege 
that  it  has  been  caused  by  the  electric  current,  who  do 
they  hold  responsible,  the  man  who  did  the  wiring  or 
the  man  who  furnishes  current. 

Mr.  Doutre  :  I  have  never  heard  of  any  man  who  did 
the  wiring  who  was  held  responsible,  for  the  reason  the 
man  has  no  money  to  get  and  the  company  has. 

Mr.  O.  Higman  :  The  Institute  of  Electrical  Engi- 
neers in  England  prepared  the  specifications  for  electric 
wiring  and  imposed  these  specifications  on  the  muni- 
cipalities ;  it  was  given  that  power  by  law.  No  wiring 
contractor  could  deviate  from  the  specification  prepared 
by  the  Institute  of  Electrical  Engineers.  Novvit  re- 
mains for  this  .Association  in  Canada  to  prepare  a  speci- 
fication for  wiring  and  see  that  it  is  carried  out  by  act 
of  the  local  legislature  or  some  other  body  that  can  give 
it  the  power  of  law  so  that  you  will  not  be  subject  to 
the  annoyances  that  you  are. 

Mr.  Geo.  H.  Berg  (Boston)  :  I  do  not  know  that  you 
are  aware  of  how  they  do  things  in  Boston.  Before  a 
contractor  can  take  the  wiring  in  a  building  or  before 
he  is  given  the  right  to  go  ahead,  he  is  obliged  to  pass 
a  board  of  examiners  at  the  city  hall  giving  him  the 
right  to  go  ahead  and  do  the  wiring.  He  goes  to  work 
and  does  that  work  under  the  Board  of  Fire  Under- 
writers' laws,  which  are  acceptable  to  the  city  of  Boston. 
When  that  contract  is  completed  no  current  is  allowed 
to  be  turned  on  until  the  contract  has  been  inspected 
and  the  work  accepted  by  the  city  of  Boston  ;  and  the 
inspector  there  cannot  be  bought.  I  have  had  con- 
siderable experience  with  him.  That  contractor  as  a 
consequence  does  his  work  right.      (Laughter). 

The  President  :  Is  that  inspector  a  city  or  Fire 
Underwriters'  official  ? 

Mr.  Berg  :  He  is  a  city  official.  He  merely  goes 
ahead  and  does  his  work  under  their  laws.  And  then 
the  company  can't  take  and  turn  the  current  off.  If 
you  have  a  contract  and  say,  "  I  won't  put  the  current 
on  until  it  is  accepted,"  you  can't  afford  to  do  that,  the 
other  company  will  do  it. 

The  President  :  Where  do  the  Fire  Underwriters 
come  in  ? 

Mr.  Berg  :  They  don't  come  in  anj'  more  than  the 
city  of  Boston  works  under  the  Fire  LInderwriters'  laws. 
In  that  way  we  do  away  with  and  eliminate  the  irre- 
sponsible contractor  ;  that  is,  as  Mr.  Thomson  says, 
any  man  that  can  swing  a  No.  14  wire  can't  go  up  there 
and  do  the  work.  You  do  not  want  to  employ  a  man 
unless  he  is  capable  of  doing  that  work  and  doing  it 
right.  In  that  way.  we  have  no  trouble,  either  in  turn- 
ing the  current  on  or  from  fires.  I  am  under  the  im- 
pression that  the    contractors    are  held  responsible  for 
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defective  wiring.      I  never  heard    of  the  company  being 
held. 

Aid.  Sadler  :  I  might  say  in  looking  up  this  question 
I  have  a  communication  from  Boston,  and  I  find  that 
the  city  of  Boston  has  what  they  call  a  wiring  depart- 
ment ;  there  are  thirty-one  inspectors  and  a  head  to 
the  department.  I  understand  the  head  of  the  depart- 
ment has  a  salary  of  $5,000  a  year  and  the  inspectors 
$1,000  to  $1,800.  You  see  at  once  there  is  a  lot  of 
people  to  contend  with,  31  inspectors,  and  havii  them 
all  right. 

Mr.  Berg  :  It  is  verj-  agreeable  to  do  business  viith 
them  ;  you  know  when  the  work  is  done  that  it  is  right. 
Mr.  Sadler  :  Speaking  as  a  consumer,  in  answer  to 
what  Mr.  Thomson  said  about  wiring,  it  brings  to  my 
mind  a  company  which  I  am  in  where  a  short  lime  ago 
the  wiring  was  condemned  by  an  inspector.  We  had 
to  do  some  re-wiring  and  make  some  alterations.  The 
board  asked  for  tenders  for  these  alterations  that  had 
been  specified.  They  received  tenders  all  the  way 
from  $25  to  $75  or  $80.  There  was  a  considerable 
variation  between  the  lowest  and  highest  tender, 
and  while  looking  up  this  question  of  inspec- 
tion I  took  upon  myself  to  make  some  enquiries. 
I  happened  to  know  some  of  the  parties  making  the 
higher  tenders  and  I  feel  confident  in  stating  that  they 
were  nearest  the  mark  and  were  not  making  a  fortune 
out  of  the  work  at  $75.  But.  however,  the  company 
took  the  $25  contract,  had  the  work  done,  got  the  cer- 
tificate and  went  on  with  their  lighting.  Now, 
there  is  something  wrong  there  ;  who  suffers  or  who 
is  going  to  suffer  I  don't  know,  but  certainly  the  con- 
sumer ought  to  have  some  protection.  If  there  is  a 
standard  for  wiring  it  would  be  an  easy  matter  for  the 
people  doing  the  wiring  and  the  consumer  to  meet  on 
some  level  plane. 

Mr.  Dion  :   I  think  we  are  all  agreed    that   there   are 
things  to  be  remedied  ;   that  the  relations   between    the 
people  connected  with  electric  wiring  and   electric   sup- 
ply, and  the  consumers  and  the  Underwriters'  Associa- 
tion are  not  what  they  should  be,  but  the  question    is, 
how  are  you  going  to  remedy  it  ?     I  am  of  the  opinion 
that  you  will  never  get  a  proper  system   of  inspection 
of  wiring  coming    from   the   Underwriters.      I   came  to 
that    conclusion    in   the   first   interview  I  ever  had  with 
the  Underwriters'  Association  in  Montreal  when    I    ap- 
proached  them   as  a  member  of  the  Committee  of  this 
Association,  and  I  have  had  no  occasion  to  change  m)- 
mind    since.      They    will  make   all   the   rules  you  want 
but  they  will  not  spend  any  money    to  get    them  en- 
forced.     Whether  they  have  not  the  money  to  spend  or 
whether  they   think   the  dangers  to  be  avoided  are  not 
such    as    would    warrant    them    in  making  any  expend- 
iture  I   don't  know,    but  the  fact  remains  that  they  are 
not  disposed  to  spend  any  money  for  inspections,  and  I 
have  lost  any  hope  of  our  ever  getting  them   to   move 
in  that  matter.     You  must  remedy  the  trouble  either 
by   provincial  or  municipal  law.      The  city  of  Montreal 
may  be  averse  to  establishing  an  electrical  bureau  but 
it  seems  to  me  you  will  never  remedy  the  present  state  of 
affairs  until  you  have  some  law  formulated    either  pro- 
vincial or  municipal,  which  will   prevent    any    company 
connecting  to  a  consumer's  wires   until    the  inspection 
has   been   made.      I   don't   believe   you  could  get  a  pro- 
vincial act  ;   if  you  could  it  would  be  preferable.     If  you 
think  you  can  get  a  municipal  act  passed  it    saems  to 
me  you  should  concentrate  your   efforts    in   that  direc- 
tion, together  with  the  obtaining  of  a  proper  inspector. 
No  doubt  you  run  the  risk  of  having  an   unsatislactory 
inspector,    but    I    fail    to  see  any  other  way  out  of  the 
difficulty.      Do  not  look  to  the  l^nderwriters  ;  they  will 
not  do  anything. 

Mr.  F.  Schweatmann,  (St.  Louis)  :  I  hold  that  one 
of  the  very  first  things  required  is  good  rules.  As  a 
manufacturer  of  switches,  I  have  tried  for  three  or  four 
years  to  get  up  a  .line  of  switches  which  would  be 
acceptable  to  the  Board  of  Fire  Underwriters  all  over 
the  United  States  ;  I  have  absolutely  failed  to 
make  such  a  line  of  switches.  I  find  a  switch  after 
suiting  probably  one  city  would  not  suit  another  at 
all.      It  is  absolutely  impossible  to  have  inspectors  taken 


care  of  until  you  have  taken  care  of  the  rules.  Some 
cities  are  very  much  more  careless  in  this  regard  than 
others,  and  until  there  is  a  general  rule  adopted,  not 
only  by  the  Underwriters  but  by  the  producers  of 
electrical  energy,  to  instruct  your  inspectors  the  .same 
in  San  Francisco  or  New  York,  or  in  Toronto  and^ 
Quebec,  you  will  not  succeed  in  getting  any  inspection 
that  is  sati-factory. 

A  Member  :  Do  you  consider  the  rules  of  the 
National  Board  of  Fire  Underwriters  are  compre-^ 
hensive  enough  to  cover  the  case  ? 

Mr.  Schweatmann  :  Fully  so  it  lived  up  to.  Unfortun- 
ately I  hold  that  there  is  98  per  cent,  of  all  apparatus, 
switches  and  materials  for  wiring,  that  is  made  in  the 
United  States  which  does  not  come  up  to  those  rules' 
and  sell  it  you  can't,  because  there  is  a  lot  of 
apparatus  that  is  sold  below  that  and  accepted.  I 
have  sent  a  line  of  switches  for  three  years  to  their 
Inspection  Bureau  and  each  time  they  had  some  sug- 
gestion to  make,  and  each  time  I  went  into  it  to  see 
if  they  would  finally  set  a  switch  which  they  would 
guarantee  to  pass  anywhere  in  the  United  States  and 
they  simply  would  not  do  it.  After  we  had  complied 
with  all  the  rules  of  the  Fire  Underwriters,  they  still 
had  some  suggestion  to  make,  and  then  they  said  that 
particular  piece  of  apparatus  might  be  good  for  several 
months  but  then  they  might  add  to  their  regulations  and 
thereforelt  might  be  changed.  We  h-ive  a  City  De- 
partment and  in  this  department  we  have  inspectors,, 
but  they  don't  attempt  for  one  moment  to  take  care  of 
the  inspection.  It  is  a  very  excellent  institution,  but  it 
is  only  due  to  the  quality  ot  the  local  man,  the  inspec- 
tor of  the  Board  of  Fire  Underwriters.  I  daresay 
he  will  not  pass  anything  but  good  work.  The  com- 
panies are  trying  to  help  him  all  they  can  and  they  will, 
not  connect  without  a  certificate  from  him  ;  and  while 
they  do  not  help  in  a  financial  way  they  would  gladly 
do  so  if  there  was  a  way  of  doing  it.  The  customer 
pays  for  the  inspection. 

Mr.  Holman  :  I  want  to  say  that  mj  thought  on  the 
subject  is,  that  we  are  in  the  process  of  evolution  ; 
we  are  young  at  the  business.  I  am  personally 
acquainted  with  the  particular  rule  Mr.  Schweatmann 
has  referred  to,  and  that  is  that  it  requires  50  amperes 
per  square  inch  of  contact  surface.  We  know  that 
that  is  very  large  in  the  small  switch  and  small  in  the 
large  switch.  This  is  true  lor  certain  small  switches 
of  25  ampere  capacity  ;  for  switches  of  a  larger  capac- 
ity the  reverse  is  true.  It  is  simply  a  question  of  the' 
business  not  having  been  evolved  far  enough.  Then 
further,  regarding  inspections  in  New  York  City  where 
there  is  an  inspection  by  the  city  and  another  by  the 
Underwriters  and  neither  certificate  alone  is  suffi- 
cient, I  have  had  personal  experience  with  that,  and 
it  is  necessary  to  get  both  certificates.  And  the  City 
is  perhaps  the  most  difficult  one  to  get.  In  Phila- 
delphia there  is  no  C'ty  inspection  or  was  not  up  to 
a  few  days  ago  at  least.  We  took  the  certificate  of 
the  Philadelphia  Fire  Underwriters,  which  institution 
was  conducted  by  the  associated  assurance  companies. 
They  had  a  graded  system  for  charging  and  $2  was 
the  lowest  charge.  The  consumer  and  the  wiring 
contractor  generally  took  care  of  that.  The  electric- 
ity supply  system  did  not  pretend  to  take  care  of  it.  It 
is  contended  tnat  the  fault,  if  there  is  any,  is  the  fault 
of  the  house  owner  and  not  of  the  energy  producing 
company. 

The  President  :  I  beg  to  differ  with  you  ;,  I  don't 
agree  with  you  that  we  are  young  in  the  business^ 

Mr.  Holman  :  I  know  that  the  General  Electric 
Company  was  up  against  it  and  is  up  against  it  still 
with  the  other  manufacturing  companies,  that  a  switch 
which  is  adequate  for  a  certain  capacity — where 
another  capacity  is  required,  the  50  amperes  to 
the  square  inch,  which  complies  with  the  rule,  is  not 
really  suflicient.  ■    ■• 

The  President  :  The  rule  may  be  insufficient,  but  I 
question  about  the  experience  being  insufficient,  if 
the  rules  have  not  been  specific  enough  to  cover  all.caseB 
the  rules  have  not  been  properly  framed. 

Mr.  Holman  :   Perhaps  it  is    a   qu  estion   of  electrical 
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politics,  because  certainly  the  men  at  the  head  of  the 
National  Underwriters'  Association  who  endorsed  the 
rules  of  that  Association  and  those  who  have  conferred 
with  them  as  representing  the  SLipply  companies  are 
pretty  acceptable  men  and  1  think  the  difficulty  is  that 
there  are  certain  differences  and  they  have  not  got 
down  to  business. 

Mr.  Schweatmann:  That  is  only  one  of  the  difficul- 
ties we  have  run  against;  there  have  been  twenty-five 
more.  I  believe  the  National  Board  of  Fire  Under- 
writers are  all  right  but  some  modific.itions  should  be 
made  and  some  additions  made.  But  it  is  not  so  much 
that, as  the  fact  that  they  will  not  enforce  the  rules;  and 
even  if  you  make  up  apparatus  conforming  with  their 
rules  they  will  not  guarantee  that  the  apparatus  will  be 
accepted  anywhere  in  the  United  States;  and  if  a 
cheaper  apparatus  is  accepted  there  is  no  inducement 
for  a  manufacturer  to  try  and  make  an  apparatus  that 
will  conform.  The  object  is  to  make  money  by  com- 
peting in  the  sale  of  apparatus;  and  if  you  attemot  to 
compete  with  high  priced  good  apparatus  as  against 
low  grade  apparatus  and  both  are  equally  acceptable  it 
is  not  much  inducement  to  you.  I  hold  that  electrical 
manufacturers  and  producers  of  electrical  current 
should  get  together  and  make  rules  which  are  accept- 
able to  the  Board  of  Fire  Underwriters.  Until  you  do, 
you  have  but  very  little  hope  of  ever  getting  satisfac- 
tory inspectors. 

The  President:  There  have  been  no  definite  conclus- 
ions arrived  at  which  will  permit  of  our  taking  any  de- 
finite steps.  I  submit  that  when  the  proper  time  comes 
this  Committee  on  Fire  Underwriters'  rules  should  be 
continued  and  we  will  have  to  continue  from  year  to 
year  until  such  time  as  rules  are  evolved  in  accordance 
with  our  experience. 

Mr.  Yule  moved  that  the  report  be  received  and 
adopted,  the  Committee  continued,  and  a  vote  of 
thanks  tendered  to  Alderman  Sadler  for  his  very  able 
report. 

Mr.  Higman:  I  would  second  that,  and  in  doing  so 
would  throw  out  a  suggestion  for  the  use  of  the  Com- 
mittee if  they  care  to  adopt  it,  and  that  is  that  we 
should  work  along  definite  lines  by  getting  a  provincial  ' 
act.  It  is  of  no  use  leaving  the  matter  to  municipali- 
ties, because  you  will  have  a  different  condition  of 
things  in  each  municipality.  What  you  want  is  a  pro- 
vincial law  under  which  any  municipality  may  pass  a 
by-law  and  so  put  the  act  into  operation.  In  that  way 
it  will  have  the  countenance  of  law  and  you  will  be  able 
to  force  upon  wiring  contractors  right  conditions. 

Mr.  Yule:  You  will  never  get  a  provincial  law.  The 
moment  you  introduce  it  they  put  you  down  as  a 
grinding  monopoly.  You  go  to  a  legislature  where 
they  bring  in  an  act  or  proposal  to  make  the  practice  of 
medicine  free  to  everybody,  and  you  can't  get  a  pro- 
vincial legislature  to  pass  any  such  law. 

The  President  put  the  motion  proposed  by  Mr.  Yule 
and  seconded  by  Mr.  Higman,  which,  on  a  vote  having 
been  taken,  was  declared  carried. 

The  Secretary  read  an  invitation  from  the  directors 
of  the  Canadian  Electric  Light  Company  to  pay  a  visit 
of  inspection  to  its  power  house  at  Chaudiere  Falls  and 
its  sub-stations. 

At  the  request  of  the  President,  Mr.  A.  A.  Wright, 
of  Renfrew,  opened  the  discussion  on  the  Report  of  the 
Committee  on  Legislation. 

Mr.  A.  A.  Wright  :  I  didn't  expect  that  I  was  to  be 
called  upon  to  say  anything  on  this  question  ;  I  did 
not  hear  all  of  the  report  ;  hut  you  know  we  are  told 
we  should  be  always  willing  and  ready  to  give  a  reason 
for  the  faith  that  is  within  us  and  being  a  good 
Christian  I  shall  endeavor  to  do  so.  I  may  say  that 
the  report  conveys  to  the  members  of  this  Association 
a  very  large  amount  of  information,  but  I  would  also 
like  to  state,  this  Committee  has  done  most  valuable 
service  for  the  upbuilding  and  carrying  on  of  electric 
lighting  in  the  Province  of  Ontario.  I  believe  many 
institutions  in  the  Province  of  Ontario   have  been  saved 


practically  their  entire  capital  that  they  have  invested, 
by  the  passage  of  that  Act  which  was  carried  through 
successlully.  It  seems  to  me  if  every  province  in  the 
Dominion  would  undertake  to  do  the  same  thing  it 
would  be  a  good  thing  for  them.  1  understand  the 
province  of  Manitoba  has  carried  through  some  legis- 
lation ;  1  am  also  told  one  of  the  States  in  the  Union 
has  carried  on  similar  legislation.  The  men  who 
have  had  the  looking  after  of  this  legislation  in  the 
province  of  Ontario  have  done  most  yeoman  service  to 
every  man  engaged  in  electrical  work  in  the  province 
of  Ontario,  and  I  am  proud  to  say  that  nearly  every 
one  who  is  interested  in  that  has  responded  fairly  well 
in  giving  sufficiently  to  carry  this  work  on.  We  do 
not  want  to  let  this  thing  lag  ;  we  want  to  have  a 
sufficient  amount  of  funds  in  hand  for  this  committee 
so  that  whenever  any  adverse  legislation  comes  up  we 
can  meet  it  at  once.  We  know  how  it  has  served  us 
in  times  past,  and  we  know  they  are  on  the  watch  for 
us  every  day  seeing  where  they  can  catch  us  napping. 
We  have  been  very  careful  in  the  past  and  we  have  had 
good  and  sufficient  men  to  look  alter  this  thing.  All  I 
can  say  is  I  hope  that  they  will  continue  on  in  the  way 
they  have  been  doing  and  we  shall  try  and  assist  them 
with  our  money.      (Applause.) 

Mr.  Higman:  There  is  just  one  mistake  Mr.  Wright 
has  made, and  thatisinsupposingthatthelegislationcom- 
mittee  hasmet  with  very  general  support  fromtheelectric 
lighting  companies.  That  has  not  been  the  experience 
of  the  Executive  Committee.  While  quite  a  number 
have  responded  liberally  to  the  invitation  to  support  the 
work  of  the  committee,  there  are  a  large  number  who 
have  not  done  so.  Now,  it  is  very  clear  that  all  are 
reaping  a  benefit  from  the  legislation  that  has  been  had, 
and  from  the  work  the  committee  is  doing,  and  it  seems 
to  me  there  should  be  a  more  general  response  in  a 
financial  way  to  the  needs  of  the  committee.  It  is  the 
smaller  coinpanies  really  that  are  reaping  the  benefit  of 
the  legislation  that  has  been  procured  and  I  think  it 
rests  with  them  all  tod,'  something  in  the  way  of  finan- 
cial assistance.  There  is  also  the  question  of  educating 
the  people  outside  to  the  fairness  of  the  position  of  the 
electric  lighting  companies.  The  press  of  the  country 
is  lamentably  ignorant,  it  seems  to  me,  as  to  the  true 
position  of  affairs.  The  legislation  that  has  been  se- 
cured in  Ontario  has  been  taken  from  the  English  Act 
which  applies  to  gas,  water  and  electric  companies 
in  that  country  and  sanctioned  by  the  Board  of  Trade  as 
a  perfectly  fair  and  reasonable  proposition,  namely, 
that  those  who  have  invested  capital  in  concerns  of ' 
this  kind  should  receive  a  fair  amount  of  protection  and 
consideration.  I  maintain  that  the  equity  and  fairness 
of  the  Conmee  Act  is  beyond  controversy.  There 
should  be  no  question  as  to  the  reasonableness  of  the 
position  of  the  electric  lighting  coinpanies  to  be  re- 
munerated or  considered  properly  when  the  municipal- 
ity wishes  to  step  in  and  do  the  business  that  has  been 
created  by  private  investments. 

Mr.  Dion  moved,  seconded  by  Mr.  A.  A.  Wright, 
that  the  report  of  the  Committee  on  Legislation  be  re- 
ceived and  adopted,  and  that  the  thanks  of  the  Asso- 
ciation be  tendered  to  the  members  of  the  Committee, 
and  that  the  Committee  he  continued. 

The  President,  in  putting  the  motion,  said:  The 
organization  has  been  very  fortunate  in  having  its  in- 
terests very  well  looked  after  in  the  past,  :uid  if  its 
interests  are  looked  after  as  well  in  the  future  as  they 
have  been  in  the  past  no  fear  need  be  entertained. 

On  a  vote  having  been  taken  the  motion  was  declared 
carried. 

The  President :  I  will  call  for  the  report  of  the  Stand- 
ardization ot  .'\ccounts  Committee,  and  I  will  ask  Mr. 
A.  A.  Wright,  of  Renfrew,  to  present  this  report. 

Mr.  A.  A.  Wright :  1  am  certainly  very  sorry  that 
the  chairman  of  this  Committee  is  not  present  to  read 
the  report;  also  I  am  very  sorry  that  the  other  member 
of  the  Committee  is  not  here  to  read  it  to  you,  and  that 
it  falls  upon  the  weaker  and  the  innocent  and  aged 
member  of  this  Committee  to  read  it. 
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REPORT  OF    THE  COMMITTEE  ON  UNIFORM  ACCOUNTING. 

To  the  Canadian  Electrical  As^ocialion  : 

Gentlemen, — Your  Committee  on  the  Standardization  of  Ac- 
counts for  Electric  Light  Companies  in  submitting  its  report  for 
your  consideration  regrets  ihat  its  individual  members  being  men 
very  busy  in  their  respective  occupations  may  not  have  been  able 
to  devote  in  research  the  time  necessary  lo  do  full  justice  to  the 
dulics  that  the  Association  has  placed  upon  them. 

As  a  preliminary  to  the  work,  your  comniiltee  collected  an 
array  of  blank  forms  the  examination  of  which  sliows  that  these 
blanks  and  the  treatment  of  expense  accounts  differ  widely  as 
between  the  different  companies,  and  while  possibl)',  generally 
speaking,  the  various  companies  charge  the  same  factors  to  cost 
of  production  prior  to  pacing  dividends,  it  is  a  difficult  matter  to 
ascertain  whether  or  not  ihev  do,  and  a  lack  ot  uniformitv'  in 
accounting  is  here  very  much  felt,  almost  every  company  having 
a  different  way  ot  arriving  at  the  Revenue  and  Expenditure. 

In  the  examination  of  these  blank  forms  your  committee  feels 
impressed  that  the  prime  object  to  be  sought  is  not  so  much  to 
go  fully  into  the  matter  of  books  and  forms,  but  to  decide  upon  a 
classification  of  accounts  under  uniform  headings  and  groups, 
affording  an  intelligent  and  simple  means  of  comparison  between 
companies  and  ensuring  true  statemenis  of  the  cost   of  products. 

With  this  prime  object  in  view,  your  committee  set  to  work, 
but  before  proceeding  far,  found  thai  our  sister  .Association  in 
the  United  Stales  had  already  taken  up  ihis  work  and  that  a  simi- 
lar Committee  of  the  National  Eleciric  Light  .Association  had 
already  reported  upon  a  Standard  System  of  .Accounts  for  Elec- 
tric Lighting  Companies.  The  system  of  accounting  as  set  forth 
in  such  report  was  adopted  by  the  National  Eleciric  Light 
Association  at  its  convention  at  Niagara  Falls  in  May,  1901, 
and  by  the  adoption,  as  the  president  clearly  sel  forth,  it  was 
meant  that  ihe  system  was  to  be  put  into  effect  by  the  members 
of  that  .Association  al  as  early  a  day  as  practicable.  It  is  evi- 
dent that  the  American  Committee  with  funds  at  its  disposal  for 
expert  research  has  gone  into  the  inatter  in  a  thorough  and 
business-like  manner,  and  the  system  as  submitted  set.nis  to 
cover  the  ground  admirably,  impressing  your  committee  very 
strongly  that  it  would  be  ol  itiaterial  benefit  to  lighting  companies 
in  Canada,  with  our  limited  field,  had  we  a  system  unifoim  with 
that  of  Ihe  wider  field  across  the  border.  Il  was  also  found  that 
one  large  Canadian  company  has  been  using  with  satisfactory 
results,  a  system  of  accounting  very  similar  to  the  one  now  in 
question. 

Vour  Committee  therefore  af'.er  careful  consideratiort  recom- 
mends the  adoption  of  the  Standard  System  of  .Accounts  for 
Electric  Lighting  Companies  asadi.>picd  by  tlie  National  Electric 
Light  Association  in  igoi.  A  copy  of  this  report  is  appended 
hereto,  and  the  Committee  further  respectfully  suggests  that 
copies  of  this  report  be  obtained  from  the  National  Electric 
Light  Association,  or  that  same  be  re-prinled  with  the  permission 
of  that  Association  and  mailed  to  all  members  of  our  own  Associ- 
ation, and  that  the  adoption  of  this  report  if  it  is  adopted,  shall 
mean  Ihat  it  be  put  into  effect  at  as  early  a  day  as  possible 
whether  it  be  this  fiscal  vear  or  the  next.  In  reccunmending  the 
adoption  of  this  report  of  the  American  Cominitlee,  it  might  not 
be  amiss  to  quote  the  words  of  the  President  of  the  .National  As- 
sociation when  leferring  lo  tliat  Committee  and  in  which  he  says: 
"  The  Committee  is  composed  of  men  that  have  been  a  lifetime 
in  this  business  and  I  know  of  no  men  that  stand  higher  in  the 
field  than  they  do,  and  I  feel  that  it  is  perfectly  safe  for  the 
'   Association  to  adopt  this  repoit." 

Vour  Committee  recognizes  the  fact  that  the  Association  can- 
not compel  its  individual  members  10  adopt  this  uniform  system, 
but  its  adoption  can  be  strongly  recommended  and  every  mana- 
ger of  an  eleciric  light  company  must  feel  that  it  would  be  to  his 
advantage,  to  benefit  by  the  experience  of  ^ome  of  the  cleverest 
men  in  the  business  in  the  United  States,  as  such  men  are  who 
formulated  the  system  now  submitted. 

Vour  Committee  feels  that  it  might  not  be  amiss  to  here  set 
forth  in  as  few  words  as  possible  some  of  the  reasons  advanced 
showing  the  necessity  for  a  uniform  systemof  accounting.  .About 
two  years  ago  a  paper  was  presented  at  a  Convention  of  our 
.Association  setting  forth  a  system  of  accounting,  and  in  Ihe  dis- 
cussion that  followed,  a  resolution  was  introduced  whereby  a 
Committee  was  authorized  10  form  a  Standard  System  of  Ac- 
counts for  Electric  Light  Companies  that  could  be  adopted  by 
this  Association,  so  that  we  might  come  together  and  compare 
costs,  and  if  one  central  station  manager  was  able  to  generate 
electricity  at  a  less  cost  than  another,  it  would  be  to  the  advant- 
age of  all  to  know*  just  where  the  saving  in  cost  of  production  is 
being   inade. 

Furthermore,  if  the  cost  of  production  of  the  different  com- 
panies was  accurately  known,  and  if  managers  of  new  and  com- 
peting companies  were  able  to  obtain  this  inform.ation,  it  would 
without  question  sometimes  prevent  ruinous  competition.  Occa- 
sic>nally  opposition  companies  start  up,  employing  a  practical 
electrician  who  possibh'  understands  little  of  the  financial  part  of 
the  business,  ihe  Directors  and  their  .accountanls  themselves 
knowing  nothing  of  the  cost  per  kilowatt  hour  output,  quote 
rates  much  lower  than  the  old  company,  thinking  as  a  newer 
concern  with  modern  machitrery  and  possibly  a  smaller  capital 
invested,  they  should  afford  to  sell  cheaper;  therefore,  it  is  rea- 
sonable to  suppose  were  they  able  lo  obtain  from  some  central 
source,  accurate  reliable  information,  ruinous  rates  would  be 
seldom  quoted. 

Then  again, the  feeling  in  favor  of  Municipal  Ownership  is  grow- 
ing very  fast,  consequently  it  is  important  for  companies  to  be  \n 
a  position  lo  show  municipalities  and  the    public    generally,   that 


they  are  deceiving  themselves  in  regard  to  the  cost    of   manufac- 
ture and  the  large  profits  of  the  companies. 

It  does  not  mean  if  we  keep  our  books  according  to  ihis  uni- 
form system  that  a  statement  of  our  revenue  or  of  the  cost  of  our 
apparatus,  or  of  the  cost  of  producing  cui  rent,  need  be  given  to 
the  Public,  lo  this  .Association,  or  to  anyone,  but  the  idea  pre- 
sents itself  very  forcibly  to  your  Committee,  that  it  would  be  an 
excellent  plan  if  reports  could  be  sent  annually  lo  the  Secretary 
of  our  .Association  from  all  electric  light  companies,  and  that  a 
summary  of  si-ch  in  tabulated  form  should  be  available  for  mem- 
bers of  the  .Association.  It  would  not  be  necessary  lo  give 
ainounts  and  thus  give  away  our  business  in  any  manner  ;  such 
reports  could  be  solely  on  a  percentage  basis  and  upon 
a  form  common  to  all,  tor  instance — 

Cost    of    Manufacture    (Generating) 

(State  what  percentage  it  bears  to  the  Gross  Revenue) 

Operating. 

1.  Power  Plant  Wages  (What  percentage  of  total  cost  of  gener- 

ating) 

2.  Fuel  for  Power  (What  percentage  of  total   cost  of  generating) 
•;.   Water  Power  (What  percentage  of  total  cost    of  generating) 

Etc.     Etc. 

Maintenance. 

8.  Mainlen.ance  ot  Roi'ers  (W^hal    percentage    of    total      cost    of 

generating) 

9.  Maintenance  of  Engines  (What    percentage   of  total    cost    of 

generating) 
Etc.  Etc. 
and  in  a  similar  manner  lor  the  different  branches  of  expenditure, 
each  division  of  expenditure  showing  what  percent?-ge  il  bears 
to  the  Gross  Revenue  ;  and  each  sub-division  what  per  centage 
it  bears  to  the  total  cost  of  that  particular  division  of  expendi- 
ture. _ 

In  this  way  it    will    be   possible]  to  determine  where  economies 
should  be  made  in  order  10    bring    the    ct>st  down  to  a  minimum, 
while  giving  a  maximum  efficiency  of  service  to  our  customers. 
Respectfull}'  submitted, 

D.    R.    STREET,    Chairman 
A.    A.   WRIGHT. 
OuEBF.c,    June    iith,    1902. 

Mr.  A!  A.  Wright  :  We  attacli  hereto  a  very  in- 
teresting- book  which  i^ives  a  valuable  amount  of  infor- 
mation. I  myself  and  the  other  members  of  the  Com- 
mittee have  thought  that  it  would  be  hardly  possible 
for  us  to  obtain  and  secure  a  better  system  than  is  laid 
down  in  ihis  pamphlet,  so  clear  and  so  concise,  and  it 
iTiust  be  apparent  to  everybody  that  it  is  thoroughly 
efficient  in  its  work. 

The  President:  You  have  the  report  before  you  of 
the  Committee  on  Standiirdizatlon  of  Accounts.  I 
think  the  organization  owes  a  very  great  debt  to  this 
Committee  for  this  report.  The  report  is  now  open  for 
discussion. 

Mr.  Dion:  This  is  a  very  thorough  report,  and  it 
offers  suggestions  of  great  importance  to  central 
station  managers,  and  there  are  not  very  many  in  the 
room  at  the  present  moment.  The  report  requires 
careful  consideration;  I  would  not  like  to  see  it  thrown 
out  or  passed  without  further  consideration  or  discus- 
sion or  without  some  action  being  taken  to  carry  out 
the  suggestions  contained  in  it.  I  would  therefore 
suggest  that  the  discussion  upon  it  be  postponed;  we 
may  have  another  opportunity  of  discussing  it.  I  think 
Mr.  Wright  will  agree  with  me  it  would  be  better  to 
have  a  larger  representation  of  the  managers  and  the 
members  responsible  for  the  operation  of  central 
stations  when  this  comes  up.  If  this  meets  with  the 
views  of  the  members  present  now  I  think  it  would 
serve  the  interests  of  the  subject  better. 

The  President  :  1  think  that  is  a  very  good  sugges- 
tion. 

Mr.  Holman  :  I  beg  to  suggest  that  the  system  of 
accounting  be  made  to  include  railway  systems.  As  I 
understand  it  this  Association  is  one  of  allied  interests, 
and  I  think  that  an  accounting  system  for  railwavs 
should  be  incorporated  in  the  report.  The  National 
Electric  Light  Association  deals  with  the  generating 
station. 

The  President  :While  this  does  not  contain  anything 
in  regard  to  car  service,  the  system,  by  modification, 
could  be  very  easily  applied  to  railway  .systems.  It  is 
very  difficult  to  establish  a  standard  system  of  account- 
ing to  apply  to  all  localities,  the  same  as  with  the  sub- 
ject we  were  talking  about  a  little  while  ago.  For  my- 
self I  think  the  system  as  proposed  in  the  report  to  the 
National  Klectric  Light  Association,  a  copy  of  which 
report    is   here  attached,    can   be   very   much  simplified 
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wittunit  saciificirif^  any  jfood  results.  The  report  as 
put  before  llie  National  lilectric  Association  contained 
praciicaih'  ihe  system  adopted  by  our  ex-President, 
Mr.  VV'.  H.  Browne.  If  Mr.  Dion's  suggestion  meets 
wilh  your  approval  I  will   proceed. 

Mr.  Dion  :  Before  finally  disposing  of  this  matter  I 
would  like  to  say  in  answer  to  Mr.  Holman  that  1  un- 
derstand from  one  of  the  members  of  the  Committee 
on  Accounting  that  the  reason  they  did  not  consider 
the  accounting  of  railway  companies  was  that  he  un- 
derstood that  the  railway  companies  of  Canada  had 
already  adopted  the  American  system  or  the  system 
recommended  by  the  .'\mcrican  Street  Railway  Associa- 
tion, and  that  being  the  case  there  was  no  further  reg- 
ulalion  required  in  their  case,  and  Ihe  Conuiiittee  con- 
fined its  report  to  electric  lighting. 

The  President  :  Does  the  suggestion  of  Mr.  Dion 
meet  with  the  approval  of  the  Association,  that  the 
discussion  be  postponed  till  we  have  a  larger  repre- 
sentation ?     (X'oices  :   Yes.) 

The  President :  If  that  is  so  1  would  suggest  on  the 
same  lines  that  the  Report  of  the  Committee  on  Data 
be  also  poslponed.  1  will  now  appoint  Messrs.  J.  J. 
Wright  and  K.  B.  Thornton  as  a  Committee  to  strike 
the  Slanding  Committees  for  the  year. 

Mr.  Dion  :  You  remember  that  two  years  ago  a 
Committee  was  appointed  to  revise  the  Constitution. 
This  Committee  did  not  make  a  report  last  year 
because  it  was  not  then  in  a  position  to  do  so,  but 
some  amendments  to  the  Constitution  were  proposed 
and  c  irried.  The  Committee  has  since  continued  its 
work,  wh'ch  has  consisted  in  re-arranging  and  chang- 
ing some  of  the  wording  of  the  Constitution  rather 
than  making  any  radical  changes.  The  old  Constitu- 
tution  can  be  amended  in  accordance  wilh  Article  lo 
in  a  certain  manner,  and  it  is  necessary  that  a  notice 
be  given  at  this  session  of  the  Conv'ention  or  at  least 
that  permission  be  granted  at  this  meetmg  for  the 
introduction  of  a  notice  of  motion  and  that  this  motion 
be  made  at  the  next  sitting,  and  that  discussion  on  the 
amendments  take  place  upon  the  following  day.  In 
order  to  carry  this  out  it  is  necessary  that  this  per- 
mission be  asked  for  and  granted  now;  that  would  allow 
the  main  question  to  be  discussed  some  time  to- 
morrow.     We  report  as  follows  : 

Quebec,  June,   1902. 
To  the  Members  of  the  Canadian  EiectriL-al  .Associalion  : 

Gentlemen,  —  Your  Committee  appointed  at  the  General 
meeting  of  1900  to  revise  the  Constitution  bejj  to  report  that  Ihey 
have  carefully  examined  the  Constitution,  and  amended  it  in  the 
litfht  of  the  experience  which  has  been  gained  in  the  many  Con- 
ventions of  this  Association  held  since  the  old  Constitution  was 
adopted: 

The  amendments  carried  last  year  as  to  membership  and  fees 
have  been  drafted  in. The  changes  consist  mainly  in  covering  points 
which  the  old  Constitution  did  not  provide  for.  We  have  made 
no  radical  changes,  but  rather  a  general  re-arrangement  of  the 
articles  and  wording  thereof  for  better  form,  and  greater  com- 
pleteness and  freedom  froii  ambiguity.  We  do  not  wish  to 
criticize  the  old  Constitution  which  has  done  service,  but  the 
Association  in  its  rapid  growth  had  got  beyond  its  scope. 

Rather  than  recite  at  length  the  alterations  proposed  it  will 
save  time  to  proceed  |under  Art.  X  of  the  present  Constitution) 
in  the  following  manner,  viz  : 

"We  ask  permission  to  introduce  the  following  notice  of 
amendment. 

We  the  undersigned  hereby  give  notice  as  provided  by  Art.  X 
of  the  Constitution  that  we  desire  to  amend  said  Constitu- 
tion by  substituting  therefor  the  following  amended  Constitu- 
tion in  which  reference  is  made  to  each  Article  which  is  changed 
thereby. 

PROPOSED  CONSTITUTION  OF  THE  CANADIAN    ELECTRICAL   ASSOCIA- 
TION,   1902. 

Art.  I. — Name  (unchanged).  This  organization  shall  be  known 
as  "  The  Canadian  Electrical  ."Xssocialion." 

Art.  II. — Headquarters  (old  Art.  XXV'III  muhanged).  The 
permanent  office  of  the  Association  shall  bo  in  Toronto. 

Art.  III. — Objects  (old  Art.  II  amended).  The  objects  of  the 
Association  shall  be  : 

(a)  To  advance  the  knowledge  of  the  members  in  Ihe  various 
branches  of  applied  electricity  by  holding  meetings  for  the  read- 
ing and  discussion  oi  papers  and  general  interchange  of  opinion. 

(b)  To  promote  the  professional  and  commercial  interests  of 
those  engaged  in  any  electrical   work  or  enterprise. 

(c)  To  foster  friendly  intercourse  between  the  members. 
Art.  IV.  — Membership  (old  Art.  Ill  and  V  amended). 

(a)  The  Association  shall  consist  of  honorary,  active, 
associate,  and  junior  members. 


(b)  .iXctive  members  shall  be  all  those  actively  engaged  in 
electrical  enterprises  (other  than  the  manufacture  or  sale  of 
electrical  apparatus  or  supplies)  electrical  engineers  and  those 
engaged  in  matters  of  electrical  education. 

(c)  Associate  members  shall  be  all  others  applying  whom  the 
executive  committee  consider  eligible  to  become  members  of  the 
Association. 

(d)  Junior  membership  shall  be  confined  to  students  in  elec- 
trical engineering. 

(e)  .Associate  and  junior  members  shall  be  entitled  to  attend 
all  meetings  of  the  Association  except  those  of  the  Executive, 
and  lake  part  in  all  discussions,  but  shall  not  be  entitled  to  vote 
for  the  eli-ction  of  officers  or  be  eligible  for  office. 

(f)  No  person  shall  remain  a  junior  member  for  more  than 
two  years,  afier  which  he  may  apply  for  active  or  associate 
membership. 

(g)  Honorary  ineinbers  shrill  be  elected  at  any  session  of  a 
general  meeting  by  a  two-third  vote  of  the  active  members 
present. 

Art.  v.— Fees  (iiki  Art.  V  and  XXVH  amended)  : 

(a)  The  annual  fee  for  active  and  associate  members  shall  be 
$3.00.  The  Executive  Committee  however  are  authorized  to  in- 
crease the  fee  to  a  sum  net  exceeding  $5.00  at  any  time  they 
may  deem  it  expedient  in  the  interests  of  the  Association. 

(b)  The  fee  (or  junior  members  sha  1  be  $1.00  per  year. 

(c)  AH  fees  are  payable  in  advance  and  members  in  arrears 
for  six  months  or  more  shall  not  enjoy  the  privileges  of  member- 
ship. 

Art.  VI.— Officers.  (Old  Art.  IV  amended).  The  officers 
shall  be  a  President,  a  first  Vice-President,  a  second  Vice- 
Pre*.ident,  a  Secretary  and  a  Treasurer. 

The  President  and  Vice-Presidents  shall  be  ex-officio  members 
of  the  fi:xecutive  Committee.  The  President  shall  be  ex-oflicio  a 
member  of  all  other  committees  of  the  Association.  The  offices 
of  Secretary  and  Ti  easurer  may  be  held  by  one  person. 

Art.  VII. — Executive  Committee.  (Part  of  Old  Art.  IV 
amended).  The  Executive  Committee  shall  be  composed  of  ten 
active  members,  five  of  whom  shall  remain  in  office  for  Iwo 
consecutive  terms. 

Art.  VIII.  —Duties  of  the  President.  (Old  Art.  XXII 
amended.)  The  President  shall  preside  at  all  meet ing..  of  the 
Association,  call  meetings  of  the  Executive  Committee  on  the 
request  or  wilh  the  consent  of  three  members  of  said  committee 
and  when  directed  by  the  said  Committee  call  special  meetings 
of  the  Association. 

Art.  IX. — Duties  c^if  Vice-Presidents.  (Old  Art.  XXIII 
amended).  The  first  Vie. -President,  or  in  his  absence  ttie 
second  \'ice-President,  shall  in  the  absence  of  the  President  per- 
form his  duties. 

Art.  X. — Duties  of  the  Secretary.  (Old  Art.  XXIV 
amended).  The  Secretary  shall  attend  all  meetings  of  the 
Association,  keep  a  record  of  proceedings  thereat,  notify  mem- 
bers of  their  election  and  ol  all  meetings,  and  perform  such 
other  duties  as  the  President  or  Ihe  Executive  Committee  shall 
direct.  He  shall  report  at  every  Annual  General  Meeting  on 
the  state  of  the  membership  of  the  Association. 

•Art.  XI. — Duties  of  the  Treasurer,  (old  .Art.  XXV  amend- 
ed.) The  Treasurer  shall  keep  correct  accounts  of  all  cash  re- 
ceipts antl  disbursements,  .Assets  and  Liabilities  oi'  the  .Associii- 
tion,  deposit  the  funds  of  the  .Association  in  a  chartered  bank  ap- 
proved by  the  Executive  Committee,  make  all  payments  authori- 
zed by  Ihe  E.xecutive  Committee,  and  no  others,  by  cheques 
count ei signed  by  the  President.  He  shall  submit  at  every 
.Annual  General  Meeting  a  financial  statement  for  the  year  ended 
the  31st.  May  preceding  said  meeting. 

.Art.  XII. — Duties  of  the  Executive  Committee,  (old  .Art. 
XXV'I  amended.)  The  Executive  Commit  tee  shall  be  the  govern- 
ing liody  of  the  Association,  shall  manage  the  funds  of  the  Asso- 
ciation which  however  mav  not  be  used  for  purposes  of  enter, 
tainment,  pass  upon  all  applications  for  membership  and  Ihe 
eligibility  of  applicants  subject  lo  the  Constitution  .and  such  other 
rules  and  by-laws  which  may  be  adopted  by  the  .Association  frjni 
time  to  time. 

Art.  XIII. — Meetings,  (new  article.)  The  a.ssociation  shall 
hold  a  general  meeting  annually  at  a  place  to  be  selected  as  pro- 
vided by  Article  XIV,  and  at  such  time  as  the  Executive  Com- 
mittee for  a  term  immediately  preceding  such  general  meeting 
shall  decide,  not  earlier  than  ist  June.  Special  general  meetings 
and  meetings  of  the  Executive  Committee  may  be  held  as  pro- 
vided by  Art.  VIII. 

Akt.  XV. — Quorum,  (old  .Art.  XX  amended.)  Ten  active 
members  shall  be  a  quorum  for  business  at  general  meeting,  and 
four  members  of  the  Executive  Committee  shall  be  a  qiioruni  for 
business  at  meetings  of  said  Committee. 

Art.  XVI.  -Election  of  Members,  (new  .Article.)  Active 
and  associate  members  shall  be  elected  by  the  Executive  Com- 
mittee upon  written  application  signed  by  the  applicants  and 
coimteisigned  by  two  active  meniliers. 

.Art.  XVH.  -Election  of  Officers  and  Executive  Commit- 
tee,     (old  Art.  \T  and  VII  amended.) 

(a)  The  officers  and  members  of  the  P^xecutive  Committee 
shall  be  elected  by  ballot  at  every  Annual  General  Meeting,  to 
hold  ofTice  from  close  of  said  meeting  until  the  close  of  the 
genet  al  meeting  at  which  their  smxcssors  shall  be  elected,  ex- 
cept the  five  members  of  the  Executive  Cotnmiltee  who  shall 
hold  office  for  two  such  terms  as  jirovided  by  .Art.  V^II. 

(b)  The  election  shall  take  place  in  the  following  older:  i. 
The  President.  2.  The  First  Vice-President.  3.  The  Second 
Vice-President.  4.  The  Secretary.  5.  The  Treasurer.  6.  The 
five   members  of  the  Executive    Committee    who   shall   serve   n 
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further  term.  7.  The  olher  five  members  of  the  Executive  Com- 
mittee who  may  be  any  active  members,  inchidiiig  the  retiring 
members  of  the  Committee. 

(c)  The  precedure  shall  be  as  follows: — 

1.  The  Chairman  shall  appoint  two  active  members  to  act  as 
tellers,  whose  duty  it  shall  be  to  collect  the  ballots,  count  the 
votes  and  report  the  results  to  the  Chairman.  A  nominee  for  any 
office  cannot  act  as  teller  for  the  election  to  that  office. 

2.  The  Chairman  •-hall  call  for  nominations  for  the  first  office 
on  the  list  in  preceding  section  (b)  and  allow  three  minutes  for 
making  nominations,  after  which  he  shall  declare  nominalions 
closed',^  and  no  nominalior.s  shall  be  received  thereafter.  Any 
active  member  present  may  nominate  any  other  active  member 
for  any  office. 

3.  Every  active  member  present  shall  deposit  with  the  tellers  a 
paper  ballot  bearing  the  name  of  the  nominee  for  whom  he  de- 
sires to  vole,  and  nothing  else. 

4.  The  tellers  having  reported  the  result  of  the  vote,  the 
Chairman  shall  declare  elected  the  nominee  receiving  the  great- 
est number  of  votes,  unless  such  number  be  less  than  a  majority 
of  the  votes  cast.  If  no  nominee  receives  a  majority  of  the  votes 
cast,  the  nominee  receiving  the  least  number  of  votes  shall  be 
retired  from  the  contest  and  a  new  ballot  shall  be  taken,  repeat- 
ing if  necessarv  until  a  nominee  shall  have  received  a  majority  ot 
the  votes.  This  sub-section  shall  not  apply  to  the  election  of 
the  Executive  Committee. 

5.  If  only  one  nomination  is  received  for  any  office  the  secre- 
tary shall  deposit  with  the  tellers  a  ballot  which  shall  be  deemed 
to  represent  the  voles  of  all  active  members  present,  and  the 
Chairman  shall  declare  the  nominee  elected. 

6.  The  procedure  set  forth  in  sub-sections  2,  3  and  4  of  this 
section  shall  be  repeated  for  the  different  offices. 

7.  In  electing  the  Executive  Committee  a  ballot  will  first  be 
l.iken  for  the  five  members  who  are  to  serve  a  further  term.  The 
result  of  this  ballot  having  been  announced  a  second  ballot  will 
be  taken  for  the  other  five  members  required  to  serve  on  the 
committee.  In  both  ballots  five  names  must  be  written  on  each 
ballot  paper,  and  the  fivemembets  receiving  the  greatest  number 
of  votes  shall  be  declared  elected. 

(b)  At  the  request  of  five  active  members  made  immediately 
after  the  result  of  any  election  has  been  announced,  a  recount  of 
the  voles  shall  be  made. 

(e)  At  the  close  of  the  sitting  at  which  the  elections  shall  be 
held,  the  President  shall  destroy  the  ballots. 

Art.  XVIII. — V.\c.\ncies  in  Office.  (Old  Art.  IX  amended.) 
Vacancies  in  office  from  any  cause  shall  be  filled  by  ihe  Executive 
Committee  for  the  remainder  of  the  current  term. 

Art.  XIX. — Committees.  (Old  Art.  XVIII  and  XIX  amended). 

(a)  At  every  annual  general  meeting  the  members  shall  decide 
by  resolutions  what  special  committees,  if  any-,  shall  be  elected 
for  the  ensuing  term. 

(b)  The  chairman  shall  then  appoint  a  committee  of  five  active 
members  to  strike  such  committees. 

(c)  The  report  of  such  striking  committee,  which  shall  be  sub- 
mitted to  the  general  meeting  at  the  sitting  following  their 
appointment,  may  be  adopted  or  sent  back  to  the  Striking  Com- 
mittee for  reconsideration,  but  shall  not  be  amended  except  with 
the  unanimous  consent  of  the  striking  committee,  provided 
always  that  ifanv  member  named  in  said  report  refuse  to  act, 
the  vacancy  shall  be  filled  immediately  by  motion. 

(d)  The  adoption  by  the  general  meeting  of  the  report  of  the 
Striking  Committee  will  constitute  the  election  of  the  special  com- 
mittes  named  thereon  and  all  such  committees  shall  serve  from 
the  close  of  the  meeting  at  which  they  shall  be  elected  until  the 
close  of  the  next  following  general  meeting. 

(e)  The  first  named  of  any  special  committee  shall  be  the 
coovenor'lhereof.  .At  their  first  meeting  every  committee  shall 
elect  a  chairman  for  the  current  term,  who  shall  thereafter  be 
the  convenor. 

(f)  -All  special  committees  shall  make  a  report  at  the  annual 
general  meeting  following  their  election. 

Art.  XX. — .Auditors  (new).  .\t  every  .\nnual  General 
meeting  the  Chairman  shall  appoint  two  auditors  whose  duty  it 
shall  be  to  audit  the  accounts  of  the  Treasurer  and  present  a 
written  report  to  the  .^'sociation  during  the  said  meeting. 

Art.  XXI. — Order  of  Business.  The  following  shall  be  the 
order  of  business  at  all  Annual  meetings.  Time  lor  general 
business,  reading  of  papers  and  discussions  shall  be  allowed 
between  or  after  the  following  orders  as  arranged  by  the  Execu- 
tive Committee,  said  orders  shall  not  be  otherwise  altered  except 
by  unanimous  consent  of  active  members  present. 

1.  Reading  and  approval  of  the  minutes  of  the  last  annual  and 
intervening  special  general   meetings. 

2.  Report  of  Secretary  and  Treasurer  in  consideration  thereof. 

3.  .4ppoinfment    of    auditors  in  accordance    with    Art.     XX. 

4.  Reports  of  Special  Committees  and  consideration  thereoi. 

5.  General  Communications. 

6.  Naming  of  Committees  for  succeeding  term  in  accordance 
with  Art.  XIX  section  (a). 

7.  Appointment  of  Striking   Committee    in    accordance 
Art.  XIX  section  (a). 

S.     Selection  of  place  for  next  annual  meeting. 

O.      Election  of  officers  and  Executive  Committee. 

.Art.  XXII.  — Rules  of  Order.     (Old     Articles     XV, 
XII,   XIII,   XIV  and  XVII  amended.  Art.  XI  cancelled.) 

(a)  Voting.  I.  Every  active  member  present  at  a  meeting 
must  vote,  but  :iny  member  who  shall  enter  the  room  after  the 
question  has  been  put  by  the  chairmin  need  not  vote.  The 
ch.'tirman  shall  not  vote  except  in  cas*'*  of  a  tie  when  he  shall 
have  Ihe  casting  vote.     Voting  by  proxy  shill  not  be  allowed. 
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2.  Except  where  voting  shall  be  by  ballot  the  chairman  will 
take  the  sense  of  the  meeting  by  voice  or  by  asking  members  to 
stand,  but  on  call  ot  three  active  members  the  Secretary  shall 
record  the  yeas  and  nays. 

(b)  .All  motions  must  be  duly  proposed  and  seconded,  and 
shall,  except  those  of  a  purely  routine  character,  be  made  in 
writing. 

(c)  No  member  shall  speak  under  any  order  of  business 
more  than  once  or  at  greater  length  than  five  minutes  on  any 
question  until  all  other  members  present  shall  have  had  an 
opportunity  to  do  so,  nor  more  than  twice  on  any  one  question 
without  the  permission  of  the  chairman.  The  mo\"er  oi  a  motion 
shall  have  the  additional  tight  to  reply. 

(d)  .Any  motion  may  be  re-considered  immediately  after  its 
adoption  upon  a  motion  to  re-consider  can  ied  by  three-quarters 
of  the  active  members  present.  The  motion  to  re-consider  may 
not  be  discussed.  The  result  of  such  re-consideration  shall  be 
final. 

(e)  The  chairm  in  shall  decide  all  points  of  order.  An  appeal 
mav  be  taken  wiilunit  deb.ite  against  the  ruling  of  Ihe  chair,  a 
\ote  of  two-thirtis  ol'  the  active  members  present  being  required 
to  reverse  the  ruli  ig. 

(fl  Todd's  Parliamentary  Practice  shall  be  the  governing  law 
of  the  .Association  in  all  cases  not  provided  for  in  its  own  Con- 
stitution or  Bv-Laws. 

.Art.  XXIII. — .Ameniiments  (old  .Art.  X  amended).  Amend- 
ments to  this  Constitution  may  be  made  at  any  general  meeting 
of  the  .Association  in  the  following  manne"-  : 

1.  Notice  of  proposed  amendment  in  writing  after  having  been 
submitted  to  Ihe  meeting  shall  be  referred  to  a  committee  of  five 
members  appointed  by  Ihe  chairman. 

2.  Said  committee  shall  report  to  the  general  meeting  at  some 
subsequent  silting  thereof,  said  amendment  in  its  original  form, 
or  with  ^uch  alterations  in  the  form  as  said  committee 
shall  deem  advisable  to  make  without  altering  the  sense 
or  purport  of  the  a.iiendment. 

3.  .A  two-thirds  vote  of  the  active  members  pi esent  shall  then 
be  required  to  carry  such  amendment. 

A.  A.  Dion. 
J.  J.  Wright. 
John  A'ule. 

Mr.  Dion  :  It  requires  the  consent  ot"  two-thirds  of 
the  members  present  to  allow  this  to  go  through, 
which  does  not  commit  anyone  in  any  manner  as  to 
the  amendments  to  lie  made. 

The  President  :  Vou  have  heard  ihe  notice  of  motion 
and  in  accordance  with  the  Constitution  a  majority  ot 
two-thirds  o;  the  active  members  present  must  vote 
to  give  the  necessary  permission.  I  will  ask  those  in 
favor  of  granting  this  permission  to  raise  their  right 
hand  in  order  that  I  may  count  them. 

On  a  vote  having  been  taken  the  President  declared 
the  permission  unanimously  granted. 

The  hour  of  12.20  o'clock  p.  m.,  htiving  arrived,  on 
motion  ot  J.  \V.   Purcell  the  Convention  adjourned. 

.\FTER.\OON    SESSION. 

At  2. 15  p.m.,  special  cars  left  the  Chateau  Frontenac, 
which  conveyed  the  members  and  their  friends  to  the 
car  sheds  ot  the  Quebec  Railway,  Light  and  Power 
Company,  where  a  paper  was  presented  by  Mr.  A.  B. 
Lambe,  of  Toronto,  on  "The  Electrical  Equipment  of 
an  Ordinary  Street  Car." 

The  President  :  The  second  session  of  the  Associa- 
tion will  now  come  to  order  and  I  will  ask  Mr.  Lambe 
to  present  his  paper.      (See  page  131.) 

Mr.  Evans  :  Mr.  President,  I  take  very  great 
pleasure  in  moving  a  vote  of  thanks  to  Mr.  Lambe  for 
his  valuable  paper  which  he  has  just  presented  to  us. 
I  would  like  to  direct  the  attention  of  the  members  to 
something  which  to  us  at  least  is  a  novelty.  During 
the  first  two  years  we  had  some  trouble  with  water 
getting  into  our  cases.  In  the  spring  of  the  year  we 
have  to  run  through  water  up  to  our  axles  and  the 
result  was  our  cases  got  partially  filled  with  water, 
although  they  are  supposed  to  be  water-tight,  and 
it  caused  a  good  deal  of  trouble  to  our  fields.  \Ve 
have  bored  a  hole  in  the  bottom  of  each  case  and 
since  then  we  have  had  no  trouble  whatever.  It  is  a 
suggestion  which  may  be  useful  to  other  railroads. 

The  President  :  I  am  sure  there  are  quite  a  number 
who  w'ill  only  be  too  glad  to  second  Mr.  Evans' 
inotion. 

Mr.  F.  H.  Leontird  :  I  second  the  motion,  and  in 
doing  so  I  should  like  to  express  my  appreciation 
which  I  have  of  the  clearness  and  conciseness  of  the 
explanation  Mr.  Lambe  has  given  us.  1  take,  a  great 
de.tl  of  inteiest  in  the  description  myself,  and  I  believe 
that  others  have  solved  a  good  deal   that    they    did  not 
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know  before  about  electric  car  motors  from  hearing- 
this  chssertation. 

The  President:  I  am  sure  there  will  be  no  dissension 
from  that  vote  of  thanks  so  I  will  say  to  Mr.  Lambe, 
the  Convention  gives  you  a  vote  of  thanks  for  your 
valuable  paper. 

Mr.  Lambe:    I  thank  vou. 

The  President:  I  am  sure  we  all  feel  very  much  in- 
debted to  Mr.  Lambe  for  his  clear  and  interesting 
paper  on  an  interesting  subject.  We  are  very  fortun- 
ate in  having  on  our  programme  another  paper  dealing 
with  electric  railways,  so  that  at  this  convention  the 
electric  railway  subject  should  be  thoroughly  exhausted 
as  far  as  it  can  be  in  such  a  limited  time.  I  will  now 
declare  Mr.  Lambe's  paper  open  for  discussion,  and  I 
will  ask  Mr.  Holman  to  make  some  remarks  on  the 
paper. 

Mr.  Holman:  It  is  very  hard;  the  President  has  put 
Mr.  Holman  in  a  very  peculiar  position.  1  feel  some- 
thing like  the  small  boy  who,  when  another  small  boy 
saw  him  eating  an  apple  and  asked  him  to  give  him  a 
piece  of  the  core,  said,  "There  ain't  goin'  to  be  no 
core.".  I  feel  somewhat  that  way  about  discussing 
Mr.  Lambe's  paper,  it  has  been  so  concise  and  com- 
plete. Although  not  having  been  in  the  railway  field 
actively  for  the  last  six  years,  previous  to  that  time  I 
was  very  much  in  it.  The  paper  has  been  most  admir- 
ably arranged  and  has  been  very  clearly  presented, ask 
Mr.  Leonard  has  stated,  and  in  trying  to  open  a  discus- 
sion on  a  subject  which  has  been  presented  in  such  a 
general  fashion,  it  is  impossible  to  do  so.  One  might 
ask  for  Mr.  Lambe's  views  of  how  motors,  according 
to  his  idea,  should  be  rated;  that  is  whether  a  25  or  50 
h.p.  railway  motor  should  be  placed  at  25  or  50  h.  p. 
as  the  h.  p.  developed  on  the  axle,  under  a  certain 
temperature,  or  in  some  other  way;  in  other  words, 
there  is  a  difference  in  the  method  of  ratings,  unlike 
the  ordinary  motor  or  generator.  The  discussion  of 
details  such  as  rating  motors  might  take  up  another 
afternoon  irv  addition  to  the  time  devoted  to  this  dis- 
cussion this  afternoon.  Personally  I  know  of  no  ques- 
tions to  ask;  I  leave  it  to  others.  I  personally  desire 
to  thank  Mr.  Lambe  for  his  paper.      (.Applause.) 

The  President:  Mr.  Lambe  has  expressed  his  willing- 
ness to  answer  any  questions  jou  may  wish  to  ask.  I 
know  the  paper  ha.s  been  very  complete  and  if  there  is 
no  further  discussion  desired  on  this  paper  1  will  say 
that  a  motion  tor  adjournment  of  the  afternoon  session 
is  now  in  order. 

On  motion  of  Mr.  Reesor,  seconded  bv  Mr.  Leonard, 
the  afternoon  session  was  adjourned. 

EVENING    SESSION. 

At  8.30  p.  m.,  the  President  in  the  chair,  called  the 
Convention  to  order. 

The  President  :  We  will  open  this  evening's  session 
by  a  paper  by  Mr.  W.  D'A.  Ryan,  of  Lynn,  Massachu- 
setts, the  subject  of  vvhich  will  be  "The  Development 
of  Arc  Lighting  Apparatus  from  1801  to  1902,  with 
.  Special  Reference  to  Modern  Arc  Light  Engineering." 
I  have  much  pleasure  in  introducing  Mr.  Ryan  to  the 
Association. 

Mr.  Ryan  read  his  paper. 

The  President  :  Vou  have  heard  this  very  interesting 
and  excellent  paper  of  Mr.  R\;ni's  ;  1  will  now  lay 
the  paper  before  you  for  discussion  or  remarks. 

Mr.  Thomas  :  May  I  ask  Mr.  Ryan  a  question  on 
theory.  Will  you  explain  what  is  the  physical  nature 
of  the  transfer  of  the  current  from  carbon  to  carbon  ; 
and  also  why  it  is,  if  I  remember  correctly,  that  when 
an  arc  is  drawn  between  the  carbons  the  current  seems 
to  be  suppressed  one  way  or  the  other  ? 

Mr.  Ryan  :  I  really  have  not  looked  into  that  very 
carefully.      We  could  talk  practically  all  night  on   that. 

Mr.  J.  J.  Wright  :  I  was  just  about  to  suggest,  Mr. 
President,  that  as  the  time  is  getting  rather  late,  per- 
haps it  might  be  as  well  to  postpone  a  discussion  on 
this  paper  to  a  future  session  of  the  convention  if  there 
be  an  opportunity.  At  any  rate  in  view  of  the  fact 
that  Mr.  Ryan  has  taken  evidently  very  great  pains  to 
prepare  his  paper  and  get  the  apparatus  here  and  place 


it  in  working  order,  I  would  like  to  move  that  the 
thanks  of  the  Association  be  tendered  to  Mr.  Ryan 
for  the  excellent  lecture  he  has  just  given  us  and  for 
the  immense  amount  of  trouble  I  am  sure  he  must  have 
gone  to  in  preparing  to  give  us  this  interesting  treat. 
(Applause.) 

The  President  :  Mr.  Wright  has  moved  a  vote  of 
thanks  and  I  am  sure  you  are  all  anxious  to  second  it. 
I  know  that  there  will  be  no  dissenting  voices  and  I 
will  declare  that  motion  carried.  I  may  say  that  there 
are  some  of  the  members  of  the  Association  who  could 
enlighten  us  on  the  history  of  the  development  of  arc 
lamps  and  arc  machines.  We  have  with  us  Mr.  Wright 
who  has  just  spoken;and  who  has  I  think  been  associated 
with  the  early  development  of  the  arc  lamp  possibly 
more  than  any  other  man  that  I  know  of,  and  if  it  were 
not  so  late  I  would  ask  Mr.  Wright  to  enlighten  us  on 
his  experiences,  which  would  be  very  interesting  1  am 
sure  ;  also  Mr.  Fred.  Thomson,  in  connection  with  the 
development  of  the  arc  machine.  As  it  is  quite  late 
and  especially  as  a  great  many  of  the  members  spent 
last  night  on  the  boats  and  trains,  if  it  meets  with  your 
approval  we  will  carry  out  Mr.  Wright's  suggestion  to 
postpone  further  discussion  on  this  paper  and 
call  it  a  close  for  to-night.  There  has  been  quite  a 
number  of  the  members  making  enquiry  with  regard  to 
the  system  of  decorative  lighting  in  and  around  the 
tel,  and  there  has  been  no  general  explanation  of  the 
system  in  use,  and  if  Mr.  Spaulding  is  here  1  will  ask 
him  to  say  a  few  words  giving  a  general  outline  as  to 
the  rripidity   with    which  this  illumination  can   be   used. 

Mr.  Spaulding,  at  the  request  of  the  President,  at 
this  stage  explained  the  system  of  decorative  lighting 
called  die  "  F.lblight,"  to  which  the  members  listened 
with  a  great  deal  of  interest. 

The  President  :  I  am  sure  the  members  of  the 
Association  are  very  much  obliged  to  Mr.  Spaulding 
and  if  there  are  no  further  questions  a  motion  for  ad- 
journment is  in  order. 

On  motion  of  Mr.  Leonard,  seconded  by  Mr.  Slade, 
the  session  was  adjourned. 


SECOND  DAY. 

At  10.15  o'clock  a.m.  the  President  took  the  chair 
and  called  the  Convention  to  order.  After  the  reading 
of  communications  the  President  said  :  We  have  with 
us  this  morning  Mr.  C.  M.  Green,  who  will  present  a 
paper  on  "Arc  Lighting."  I  have  the  pleasure  of 
presenting-  Mr.  Green  to  the  Association. 

Mr.  Greene  :  Mr.  President  and  members  :  It  gives 
me  great  pUasure  to  appear  before  you  this  morning. 
I  would  like  to  say  that  Mr.  Gossler,  your  president,  is 
a  man  whom  I  have  known  for  a  great  many  years, 
and  he  most  assuredly  improves  on  acquaintance  ;  and 
he  certainly  knows  how  to  handle  things.  I  will  now 
read  you  a  paper  on  "  Arc  Lighting."    (See  page  136). 

The  President  :  G-ntlemen,  you  have  heard  this 
most  interesting  and  valuable  paper  by  our  very  dis- 
tinguished member  and  inventor,  Mr.  Greene.  There 
are  a  great  many  here  who  are  competent  to  speak  of 
the  development  and  operation  of  arc  lamp  systems  of 
all  forms,  and  I  solicit  for  this  paper  a  thorough  and 
full  discussion.  The  paper  is  now  before  you  for  dis- 
cussion, and  as  there  has  been  some  reference  to  light- 
ing in  Toronto,  1  will  ask  our  friend  Mr.  Wright  to 
make  some  preliminary  ren-iarks  on  this   paper. 

Mr.  J.  J.  Wright:  Mr.  President,  1  rather  like  this 
reference  to  arc  lighting  in  Toronto.  I  was  not  aware 
that  that  was  in  the  paper,  not  having  had  an  oppor- 
tunity of  reading  it  before.  Of  course,  in  this  world 
there  are  very  many  things  we  would  like  to  have  but 
which  we  can't  get,  and  a  revised  and  up-to-date  sys- 
tem of  arc  lighting  is  one  of  them.  There  are  a  good 
many  reasons  why  that  is  not  attainable  ;  the  principal 
one,  and  one  which  especially  applies  to  our  case,  seems 
to  be  that  this  lii,'litlng  is  done  under  contract  with  the 
municipality.  The  municipality  has  been  endeavoring, 
as  the  bigger  dog,  to  get  away  the  bone  from  us  for 
many  years.  The  contract  only  extends  for  five  years 
from  time  to  time,  and  it    seems  as  though  that  would 
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preclude  any  attempt  at  improvement  in  the  arc  lig-hting 
service.  For  instance,  the  contract  that  we  have  now 
with  the  municipality  has  three  years  yet  to  run.  We 
could  put  in  a  very  much  more  efficient  arc  lighting 
system  than  we  have  to-day  but  the  cost  of  that  change, 
and  the  interest  on  that  cost,  with  the  probability  of  an 
entire  loss  at  the  end  of  the  period,  would  render  it 
very  inadvisable  and  would  counterbalance  the  saving 
which  might  be  made.  Of  course,  when  the  time 
comes  that  power  will  be  transmitted  from  Niagara 
Falls,  which  we  look  forward  to  in  the  near  future, 
changes,  of  course,  will  have  to  be  made.  It  is  not 
likely  that  we  should  use  our  present  generators  in  the 
shape  they  are,  as  they  are  of  varying  sizes  and  it  would 
be  almost  impracticable  to  employ  them  with  synch- 
ronous motors  to  any  advantage,  unless  separate  sized 
motors  were  used  with  each  dynamo  ;  the  method  that 
would  have  to  be  used  would  be  no  doubt  the  syn- 
chronous motor  and  the  constant  direct  current  ma- 
chine. Whether  that  would  deliver  current  to  open  or 
enclosed  arcs  would  be  a  question  that  would  have  to 
be  determined  by  any  contract  or  any  arrangtnent  that 
miEfht  be  made  with  that  impracticable  body,  the  muni- 
cipality of  the  city  of  Toronto.  (Applause).  All  the 
points  have  been  so  fully  covered  in  Mr.  Greene's 
paper,  it  scarcely  leaves  room  for  any  consideration  of 
the  matter  from  a  scientific  standpoint  ;  but  no  doubt 
there  are  man)'  of  the  members  who  would  be  very 
much  more  able  to  take  up  that  side  of  the  case  than  I 
would.      I  would  like  to  hear  from  them. 

The  President  :  Why  have  you  come  to  the  con- 
clusion that  only  synchronous  motors  would  be  used  in 
the  operation  of  direct  current  machines?  Induction 
motors  seem  to  be  left  out  of  consideration. 

Mr.  Wright  :  There  are  two  points  I  presume  that 
would  come  up,  one  would  be  the  question  of  power 
factor,  and  I  think,  speaking  without  experience,  that 
in  a  long  distance  transmission  from  Niagara  Falls  to 
Toronto,  ninety  odd  miles,  supplying  from  the  same 
line  to  different  stations  on  the  route,  and  branches  and 
so  on,  that  the  disturbance  to  the  line,  the  drop  in 
voltage  caused  by  the  varying  load  would  be  so  great 
that  the  synchronous  motor  would  have  the  preference. 
The  variation  in  voltage  would  not  matter  so  much  if 
the  initial  cycles  were  kept  constant.  The  .synchronous 
motor  would  stand  a  certain  considerable  amount  of 
variation  in  voltage  if  it  were  large  enough  and  still 
keep  up  its  speed  by  keeping  in  step  with  the  generators 
at  the  Falls. 

Mr.  Greene  :  The  result  arrived  at  in  Buffalo  is  that 
the  synchronous  motors  were  cheaper  than  the  induction 
motors,  and  one  has  a  much  higher  power  factor  than 
the  other  and  could  be  very  readily  controlled. 

Mr.  Dion  :  I  think  we  are  to  be  congratulated  on 
the  character  of  the  papers  which  have  been  read  at 
this  Convention  and  the  manner  in  which  the  subjects 
have  been  treated,  inasmuch  as  after  the  reading  of 
each  paper  it  has  been  stated  that  the  ground  is  so 
fully  covered  there  remained  nothing  to  be  said.  With 
regard  to  synchronous  motors  versus  induction  motors 
for  driving  arc  machines,  I  do  not  propose  to  go  into 
the  subject  to  any  extent,  but  merely  to  state  that  in 
our  case  in  Ottawa  we  decided  in  favor  of  the  induction 
motor.  The  power  factor,  of  course,  is  to  be  con- 
sidered, but  an  arc  load  is  a  constant  load  and  a  full 
load  so  that  you  ire  working  under  a  full  power  load 
factor.  But  yesterday  during  the  visit  to  the  sub-station 
of  the  Quebec  Railway,  Light  &  Power  Company, 
I  had  occasion  to  see  the  synchronous  motors  started, 
and  I  could  not  help  making  a  comparison  between 
the  elaborate  and  grinding  noises  of  starting  used  there 
to  the  ease  with  which  an  induction  motor  is  put  in 
operation. 

Mr.  Greene  !  I  suggest  Mr.  Dion  should  visit 
Buffalo  and  Boston,  where  they  are  operating  a  great 
many  synchronous  motors  where  they  are  started  up 
about  as  easy  as  the  induction    motors. 

The  President  :  1  don't  want  to  switch  this  discus- 
sion off,  but  in  Montreal  they  are  operating  about  1500 


to  2000  h.  p.  synchronous  motor  of  the  old  type  of 
machine.  On  the  other  hand,  there  is  being  installed 
a  5000  h.  p.  induction  motor.  If  we  had  to  put  in  new 
apparatus  for  arc  lighting  purposes  w-e  should  put  in 
induction  motors.  I  would  call  for  further  remarks 
or  discussion  on  this  paper  on  Arc  Lighting. 

Mr.  Lambe  :  I  would  like  to  ask  a  question  as  to 
the  resistance  of  the'arc.  Vou  get  a  voltage  across  it; 
what  is  that?     Resistance? 

Mr.  Greene  :  As  near  as  I  can  size  it  up  I  think  it  is 
pure  resistance,  but  an  extremely  variable  one.  Take 
it  upon  the  alternating  arc  current  you  get  a  voltage 
practically  across  at  the  identical  same  point,  but  the 
resistance  of  the  arc  depends  so  much  upon  the  tem- 
perature ;  it  is  affected  by  the  temperature  of  the  arc. 
1  have  never  been  able  to  get  any  indication  of  counter 
e.m.f.  in  the  arc.  I  do  not  see  any  reason  why  there 
should  be  any.  It  there  is  any  it  might  be  a  very  nice 
way  of  getting  electricity  from  heat.  They  have  never 
succeeded  in  it,  so  I  think  it  is  simply  resistance. 

Mr.  Lambe  :  What  is  the  power  factor  of  that  arc 
itself  in  the  ordinarj'  60  cycle  alternating  arc  ? 

Mr.  Green  :  One  of  the  writers  in  his  book  gives 
the  power  factor  of  the  arc  varying  from  almost  nearly 
one  down  to  six-tenths.  It  depends  very  largely  upon 
the  grade  of  carbons  which  is  used.  Very  hard  car- 
bons lowe*  the  power  factor,  conducting  the  heat  away, 
making  the  resistance  vary  greater,  whereas 
soft  carbons  conduct  the  heat  away  less  rapidly  and  do 
not  make  the  resistance  vary  so  rapidly. 

Mr.  Lambe  :  If  you  have  the  power  factor  less  than 
unity  you  must  have  condensation  or  reactance  there, 
niust  you  not  ? 

Mr.  Greene  :  Vou  have  a  variable  resistance  which 
will  give  you  a  different  power  factor  from  unity  ;  that 
is,  your  resistance  v;iries  with  yourjcurrent  (illustrates 
by  diagram.)  You  have  got  a  variable  resistance 
there,  the  result  of  which  is  it  will  give  you  a  power 
factor  below  one. 

Mr.  Martin  :  This  is  a  very  interesting  subject  to  all 
of  us,  particularly  managers  of  lighting  stations,  and 
Mr.  Greene's  paper  has  taken  it  up  both  from  a 
theoretical  point  of  view  and  also  from  a  practical 
point  of  view  which  is  interesting  to  the  station  men. 
I  would  say  a  short  time  ago  I  was  called  upon  to 
decide  for  an  arc  lighting  system  for  our  own  station 
and  I  started  out  ;  I  didn't  like  the  look  of  the 
alternating  arc  light,  it  had  its  troubles  ;  a  great  many 
said  the  light  quality  was  not  pleasing.  I  returned 
a  report  in  favor  of  c.  c.  arc  ,  and  I  got  myself  very 
much  disliked  by  the  a.  c.  man  ;  he  said  I  should  put 
in  a.  c.  I  would  like  to  ask  Mr.  Greene  a  question. 
Supposing  we  put  in  a  132  cycle  alternating  lamp  or 
direct  current,  how  do  you  compare  those  two?  Are 
they  favorable  in  comparison. 

Mr.  Greene:   I  don't  quite  understand. 
Mr.  Martin;   Would  you   recommend   putting   in   the 
high  efficiency  or    16,000  alternating  arc   or  the  direct 
current?     How  is  the  light  quality  or  candle   power? 

Mr.  Greene:  The  candle  power  from  the  alternating 
arc  is  less  than  from  the  direct  current  arc,  slightly. 
Mr.  Martin:  Has  it  less  diffusion? 
Mr.  Greene:  There  is  not  the  amount  of  light;  that 
is,  you  don't  get  as  many  candle  power.  Take  it  from 
the  candle  power  point  of  view,  from  your  arc,  and  re- 
ferring back  to  the  diagrams  given  last  evening  in  Mr. 
Ryan's  paper,  there  is  about  five  per  cent,  difference  in 
candle  power  between  a  450  watt  alternating  and  di- 
rect current  arc;  that  is,  you  get  a  little  more  light 
from  the  direct  current  than  from  the  alternating;  your 
distribution  of  your  light  is  a  little  superior  with  your 
alternating,  that  is,  you  get  more  of  mean  spherical 
candle  power;  with  your  open  arc  lamp  the  curve  will 
come  down  much  lower,  (illustrates  by  diagram.) 

Mr.  Martin:  With  the  alternating  arc  light  you  get 
a  better  diffused  light,  but  with  the  direct  current  you 
get  a  better  light  close  by. 

Mr.  Greene:  Vou  get  more  light  with  your  direct 
current   than   with   the   alternating.      However,    that   is 
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comparatively  slij^^ht;   il  won't  amount    to   over   four  or 
five  per  cent. 

Mr.  Leonard,  jr:      Practicall\'  no  tlift'erence.     I  do  not 
like  to    lead  up    to  an  endless    discussion,  but  I  do  not 
like  to  have  the  convention  left  with  the  impression  that 
there  is  too  much  altogether  in  favor  of  the  direct    cur- 
rent arc    system.      I  am  personally  very    much  in  favor 
of  the  simplest  and  most    uniform  system  that  can  pos- 
sibly be  arranged   for  central  station  purposes,  and    for 
that    reason  1  have,  as  far  as    possible,  in    installations 
with  which  I  have  been    connected,  adopted  the    single 
alternating  current  unit.      The    advantages  of  having  a 
single  machine  which    operates  all  classes  of  service,  it 
seems  to  me,  outweigh    so  much  any  little    advantages 
that  can  be  obtained  by   a  variety   of  different  kinds  of 
machines  is   sufficient  to  warrant  the  use  of  A.  C.  gen- 
erators only, and  I  believe  that  the  results  obtained  with 
the  alternating  current  arc,  certainly  for  street  illumina- 
tion cannot  be  excelled  by  the  direct  current  arc.   As  Mr. 
Ryan  brought   out  last  night  in   his   very  complete   and 
interesting    paper,    the    general    distribution    obtained 
from  the    alternating  enclosed    arcs  and    direct  current 
enclosed  arcs  are  on  a  fair  basis  of  equality,  both  being 
superior  to  the  direct    current  open  arc.      We  all  know 
what  the  old    direct   current  arc   lamps  gave  us  in  the 
w-ay  of  illumination  ;   a    heavy  shadow,   as    was  clearly 
shown  last  night,  under  the    lamp,  and  an  intense  light 
at  an    angle  of   45   degrees  ;   a    wide    difference   in   the 
illumination    or    intensity     of    the    light,     makuig     the 
illumination  very  unsatisfactory  ;  a  person  driving  under 
the  light  is  first  in   deep  shadow,  then  he  drives   out  in 
an  intensely    brilliantly  lighted    space  and    his   eye  be- 
comes so  accustomed  to  that   light  that  when  he  drives 
out  into  a  little  deeper  shadow  the  illumination  is  most 
unsatisfactory.      1  had    that  experience    for    so    long  a 
time  when  I  was  in  the    central  station  business  myself 
that  I  had  it  very  deeply  impressed  upon  me.      The  im- 
provements   made    in    the   alternating   current   arc  are 
very  great.      So  far  as  the  machine  is  concerned,  view- 
ing it  from   Mr.  Greene's    standpoint,  it  is   very  nice  to 
push  the    machine  with    which  you    are  connected  and 
identified,  and    naturally,  as  a    person   connected    with 
the  working  up  to  such  a  success  as  has  been  connected 
with  the    Brush    multi-circuit    machine,  I    don't   ^  lame 
him,    and  you  can    hardly  get    away  from  those   things 
when  you    are  so    closely    associated  with    them.      But 
with  the    alternating  arc    you  have    the  simplicitv,   you 
have    the    general    illumination  ;    you    have,    with    the 
proper  arrangements,  the  highest  efficiency,  I   believe  ; 
you  lose    only  about    2%,  a    trifle    over,  in  your  trans- 
formers ;  you  have  inductance  regulation  ;  you  have  a 
very  small  loss  at  full  load,  and  the  conditions  of  street 
lighting    are    such    that    the    full    load  can   be   carried 
almost  all  the  time,  and    the  losses  under   these  condi- 
tions are   small  ;  the  generator  efficiency  is  very  much 
higher  and    the    efficiency  of  the  system   throughout  is 
great.     The  power    factor  is    another    matter  that    de- 
pends upon  the  load,  but  th'it  is    also  very  high    under 
conditions  of   full  load  such   as  pertain  to  the   ordinary 
street  lighting  system.      I  might   say    I   know  of  a  cir- 
cuit which    operates   very  satisfactorily    so    far    as  the 
illumination    is    concerned,    where     the     power     factor 
closely  approached  go  per    cent,  with  inductance   regu- 
lation.     1  do  not    wish  to    go  anv    further.      1  presume 
we  could  discuss  this  for  hours. 

Mr.  Greene  :  I  thank  Mr.  Leonard  for  his  compli- 
ments, but  I  wish  to  right  myself;  I  do  not  think  he 
has  quite  grasped  my  conclusions.  I  would  like  to  read 
the  third  one  over  again  :  "The  alternating  constant 
current  enclosed  arc  system  is  best  and  most  economi- 
cal for  plants  which  use  large  40  to  125  cycle  alternat- 
ing current  generators,  the  arc  lamp  load  being  a  small 
part  of  the  total  output  of  the  station." 

Mr.  Leonard,  Jr.  :  That  is  correct.  There  is  another 
point  raised  here,  apparently  not  settled.  Mr.  Martin 
asked  about  the  difference  between  60  and  125  cycle  arc. 
To  straighten  that  matter  out  I  would  like  to  say  that 
with  the  60  cycle  arc  the  power  factor  is  verv  much 
higher  than  with  the  125  cycle  arc  and  the  illumination 
is  very  little  different;  but   the    difference   in   the   power 


factor  is  great;\vith  the  125  cycle  arcs,  I  think,  so  far  as 
I  have  been  informed, you  are  only  able  to  obtain  a  power 
factor  of  about  67  and  6,S  and  sometimes  as  high  as  70, 
whereas  88  to  go  can  be  obtained  with  the  60  cyclearcs. 
The  President  :  It  is  to  be  regretted  that  we  have 
not  more  time  on  our  hands.  On  behalf  of  the  Associa- 
tion, Mr.  Greene,  I  convey  to  you  the  thanks  of  the 
entire  assemblage  for  that  paper  and  very  much  regret 
we  cannot  continue  the  discussion.  I  know  there  are 
many  here  who  have  a  lot  to  say  on  this  subject,  and 
very  feelingly  too.  It  we  have  an  opportunity  before 
the  convention  closes  I  want  to  open  up  the  discussion 
on  this  paper  and  also  the  relative  merits  of  synchron- 
ous and  induction  motors  for  certain  purposes.  The 
next  subject  that  we  have  before  this  Convention  is  one 
of  vital  and  intense  interest  to  us  all  ;  it  is  unnecessary 
for  me  to  say  that  the  work  done  by  our  fellow  mem- 
ber, Mr.  Thomas,  is  known  all  over  the  world  where- 
ever  lightning  protection  is  used  or  desired  to  be  used 
in  connection  with  the  protection  of  transmission  lines. 
The  subject  of  the  paper  is  "  Lightning  Protection  and 
the  Static  Interrupter."  I  have  great  pleasure  in  in- 
troducing Mr.  Thomas  to  the  Convention. 

Mr. Thomas  :  Mr  .President  and  gentlemen  :  In  some 
ways  I  am  rather  unfortunate'  in  having  such  a  subject; 
it  is  rather  an  uninteresting  one  and  difficult  to  present, 
and  if  1  have  made  it  too  concise  and  brief  I  hope  you 
will  all  make  notes  and  ask  for  further  explanations 
when  1  get  through.  I  have  tried  in  the  paper  to  give 
an  outline  of  the  phenomena  taking  place  as  the  result 
of  lightning  discharges,  describing  rather  closely  how 
the  results  are  produced,  then,  in  a  rather  brief  manner, 
a  description  of  the  static  interrupter,  which  is  the 
thing  I  wish  to  bring  out  as  a  new  adjunct  to  the  light- 
ning arrester  in  the  prevention  of  short  circuits  in  high 
tension  apparatus. 

Mr.  Thomas  at  this  point  read  his  paper  (which  will 
appear  in  a  future  Issue)  and  illustrated  his  remarks  by 
means  of  a  mechanical  model. 

The  President:  I  feel  incapable  of  expressing  my  ap- 
preciation of  such  a  paper  as  presented  by  Mr.  Thomas 
with  his  beautiful  mechanical  model;  it  is  beyond  my 
powers  and  I  will  leave  that  to  some  of  the  more  elo- 
quent members.  I  don't  believe  I  am  going  too  far  in 
saying  that  the  originator  of  any  device  which  is  con- 
tributory to  the  sale  and  proper  protection  of  our  lines 
from  lightning  discharges,  which  may  affect  not  only 
our  business  interests  but  come  into  our  very  houses, 
has  conferred  a  boon  upon  mankind;  and  I  think  we 
will  all  agree  that  Mr.  Thomas  in  working  out  this  de- 
vice which  he  has  explained  to  us  has  been  instrument- 
al in  presenting  a  unique  and  very  great  safeguard  to 
the  entire  business.  The  paper  is  now  before  you  for 
discussion.  1  see  that  Mr.  Thomas  has  asked  that 
there  be  expressions  from  different  parts  of  the  country 
in  regard  to  the  experience  with  static  discharges  and 
lightning  protection.  I  know  there  are  a  great  many 
here  in  the  vicinity  of  Quebec  and  Montreal  and 
throughout  Canada  who  have  had  very  extensive  ex- 
perience in  the  protection  of  long  distance  transmission 
lines,  and  I  think  the  members  of  the  Association  will 
be  very  much  benefitted  if  we  can  hear  concisely  the 
practical  experience  of  the  members  on  this  subject. 

Mr.  Lambe:  1  want  to  ask  Mr.  Thomas  a  few  ques- 
tions. In  the  first  place,  a  plant  struck  directly  by 
lightning  discharge  is  gone  sure? 

Mr.  Thomas:  I  am  quite  sure  time  and  again  lines 
have  been  struck  by  the  direct  or  half  of  the  direct 
stroke  without  being  shut  down.  I  can  take  a 
moment  here  to  describe  one  instance.  The  Colorado 
Electric  Power  Company  I  think  has  a  worse  condition 
in  regard  to  lightning  to  deal  with  than  perhaps  any 
other  line  in  the  countrj'.  They  run  about  2^  miles 
from  Canyon  City  up  to  the  Cripple  Creek  mining  dis- 
trict, and  where  they  are  10,000  feet  above  the  sea  level 
and  where  the  lightning  is  an  every  day  occurrence, 
and  where  it  comes  so  regularly  that  they  set  their 
clocks  by  it.  The  superintendent  of  that  plant  told  me 
a  few  days  ago  that  on  June  14th  of  this  year,  provided 
nothing  happened  between  the  time  he  w-as  talking  to 
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me  and  that  time,  they  would  have  had  a  year  in  which 
they  had  not  had  the  voltage  off  their  line  for  a  moment. 
They  have  one  three  wire  line  of  22,000  volts.  They 
have  frequently  had  their  poles  struck.  I  am  quite 
certain  they  get  direct  strokes  which  jump  their  insula- 
tors and  strike  the  pole  and  go  to  earth  in  that  way, 
with  the  result  that  a  secondary  wave  is  sent  along  the 
wire  to  the  apparatus.  If,  however,  it  is  struck  across 
close  by  the  apparatus  I  don't  believe  there  is  much 
chance  of  it  escaping. 

Mr.  Lambe  :  We  understand  then  th;it  the  effect  of 
an  ordinary  lightning  discharge  depends  on  where  it 
strikes  the  line.  Roughly  speaking,  what  is  the 
amperage  and  voltage  of  a  lightning  discharge? 

Mr.  Thomas  :  I  remember  that  about  ten  years  ago 
they  used  to  do  a  little  bit  of  guessing  about  that,  but 
I  have  not  heard  of  a  case  since  that  time. 

Mr.  Lambe  :  In  crossing  a  body  of  water  you  have 
on  the  one  hand  a  line  crossing  that  body  of  water  on 
towers  or  poles,  and,  on  the  other  hand,  a  line  going 
down  underneath  the  river — which  is  the  hardest  to 
protect  against  trouble  or  which  would  give  you  the 
least  trouble  ? 

Mr.  Thomas  :  I  should  not  anticipate  trouble  from 
either  method  installed  now,  with  a  full  knowledge  of 
the  conditions  and  with  cable  manufactured  as  it  is  at 
the  present  time.  It  just  depends  on  the  local  con- 
ditions. 

Mr.  Lambe  :  Then  we  understand  that  for  protec- 
tion from  lightning  >ou  express  no  preference  ? 

Mr.  Thomas  :  The  cable  is  alwajs  a  more  sensitive 
apparatus,   but  I  should  not  anticipate  any  trouble. 

Mr.  Lambe  :  As  to  grounding  the  neutral  or  secon- 
dary of  a  no  volt  system,  do  vou  recommend  it  as  far 
as  lightning  is  concerned  ?  Do  you  think  it  is  de- 
sirable ?     Take  a  house  circuit  ? 

Mr.  Thomas  :  It  seems  to  me  all  those  circuits 
which  are  liable  to  be  touched  by  people,  or  which  go 
around  in  wooden  partitions,  ought  either  to  be 
grounded  somewhere  or  equipped  with  a  close  set 
spark  gap. 

Mr.  Lambe  :  In  grounding  that  secondary,  and 
having  not  only  no  volts  for  lighting, but  take  a  power 
circuit  of  5,000  or  10,000  volts,  with  a  high  potentiality 
of  30,000  or  40,000  volts,  if  you  ground  your  second- 
arv  do  you  consider  that  increases  the  trouble  on  the 
primary  lines. 

Mr.  Thomas  :  That  is  a  matter  to  be  considered  in 
connection  with  the  winding.  If  you  have  a  2000  volt 
circuit,  if  you  are  taking  that  from  a  40,000  volt 
circuit,  the  difference  between  the  earth  potentialit) 
and  2000  volts  doesn't  make  much   difference. 

Mr.  Lambe  :  The  same  thing  would  apply  to  ground- 
ing the  neutral  in  high  tension. 

Mr.  Thomas  :  Grounding  the  nuetral  there  introduces 
two  sorts  of  effects;  it  prevents  your  getting  more  than 
say  6/ioths  of  the  voltage  between  the  line  and  ground. 
But  one  single  ground  produces  a  short  circuit  on  the 
system.  You  have  a  certain  advantage  and  a  certain 
disadvantage.  Which  system  is  best  depends  on  local 
conditions  and  on  the  voltage.  Taking  actual  exper- 
ience, I  will  say  it  is  divided.  I  know  of  three  lines, 
one  of  40,000  and  two  of  30,000  volts  in  Colorado  and 
California,  that  have  not  the  neutral  grounded.  The 
plant  of  the  Missouri  River  Power  Company,  50,000 
volts,  is  being  put  in  without  the  neutral  being  grounded. 
Those  who  have  grounded  the  neutral  are  in  favor  of  it, 
and  those  who  have  not  have  managed  to  get  along 
all  right,  i  think  probably  on  voltages  as  high  as 
30,000  volts  it  is  wiser  to  ground  the  neutral  point. 

Mr.  Lambe:  There  are  two  general  methods  of  start- 
ing up  a  plant:  Getting  your  voltage  up  to  normal  and 
then  plugging  in  your  switch ;  and  then  closing  all 
your  switches  and  turning  on  your  throttle  or  opening 
your  water  wheel  gate.  In  its  effect  on  the  line  and 
transformers  which  do  j'ou  consider  is  the  best  ? 

Mr,  Thomas  :  Bringing  up  slowly,  and,  conversely, 
shutting  down  slowly. 

Mr.  Lambe:  You  would  consider  that  of  commercial 
importance? 


Mr.  Thomas:  I  think  it  is  of  commercial  importance 
on  anything  above  20,000  volts.  Where  you  have  a 
high  tension  generator  you  must  be  more  careful.  The 
generator  coil  cannot  be  run  in  oil  and  the  shape  is  so 
that  you  cannot  put  the  amount  of  tension  on.  10,000 
volts  is  pretty  near  the   limits. 

Mr.  Lambe  :  Barb  wire,  yes  or  no,  do  you  think  it 
is  efficient  as  a  lightnmg  protector. 

Mr.  Thomas  :  That  is  one  of  those  points  on  which 
we  would  like  a  little  consideration  ;  that  has  not  been 
electrically  considered.  A  wire  over  the  other  is  a 
protection  ;  if  you  can  get  a  gridiron  of  wires,  say  a 
dozen,  covering  the  lines  and  extending  beyond, 
grounded  thoroughly,  I  think  you  will  get  a  very  con- 
siderable degree  of  protection. 

Mr.  Lambe:  You  would  not  consider  that  it  made 
any  material  difference  whether  it  was  iron,  copper  or 
aluminum  ? 

Mr.  Thomas  :  I  think  probably  copper  would  be 
better.  The  protection  against  lightning  disturbances 
is  partly  the  absorption  of  the  energy  set  up.  If  that 
is  copper  there  would  be  more  absorption.  It  is  like  it 
is  a  on  a  rotary  transformer. 

Mr.  Lambe  :  What  do  you  consider,  generally 
speaking,  the  proper  place  to  put  your  lightning 
arresters  on   the   systems  ? 

Mr.  Tliomas  :  Is  this  a  power  transmission  system 
with  its  location  of  apparatus  at  the  two  ends  or  do 
you  mean  distribution  through  a  city  or  town  ? 

Mr.  Lambe  :  A  transmission  system,  more  particu- 
larly ? 

Mr.  Thomas  :  I  only  know  of  two  or  three  cases 
where  the  protective  apparatus  is  placed  anywhere 
except  at  the  station.  Coming  into  the  station  trom 
the  line  first  could  come  the  arrester,  then  the  switches 
and  busbars  and  so  forth,  if  you  have  a  sub-station  on 
it  at  one  side  it  should  have  its  own  protection. 
Occasionally  where  you  have  a  district  like  Cripple 
Creek  I  believe  it  is  well  to  have  lightning  arresters 
out  on  the  lines. 

Mr.  Lambe  what  if  you  have  a  cable  in  vour  line  ? 
Mr.  Thomas  :  The  protection  of  the  cable  is  its  pro- 
tection against  ground.  You  don't  get  any  ten- 
dency to  short  circuit  ;  but  in  prctecting  against 
grounds  vou  ought  to  have  lightning  arresters  near  the 
end  of  the  cables. 

Mr.  Lambe  :  In  passing  over  an  unusually  high  hill 
is  it  desirable  to  have  something  ? 

Mr.  Thomas  :  That  depends  on  how  severe  the  con- 
ditions are.  If  your  apparatus  placed  at  the  end  will 
not  protect,  possibly  something  over  a  hill  will  be 
better,  as  there  are  secondary  discharges  that  are 
very  great. 

Mr.  Lambe  :  Taking  a  secondary  system  around 
a  town,  a  2,000  volt  primary,  what  protection  would 
you  provide  there  ? 

Mr.  Thomas  :  There  is  a  case  where  actual  experi- 
ence of  the  plant,  if  it  is  an  old  plant,  would  have  a 
good  deal  to  do.  I  think  arresters  ought  to  be  placed 
from  three  or  four  to  one  or  two  to  the  mile  near  the 
greatest  number  of  transformers,  and  if  there  are  any 
on  the  line,  at  the  end  of  the  line.  There  will  be  a 
reflecting  point  ;  you  will  have  an  increased  potential 
there  and  it  is  a  good  thing  to  have  an  arrester  there. 
The  idea  is  that  wherever  a  wave  may  be  started  it 
should  reach  the  arrester  before  it  is  passed  to  any 
transformers. 

A  Member  :  Where  there  are  high  tension  taps  taken 
off  and  going  from  the  junction  point  in  several  direc- 
tions should  you,  besides  having  lightning  arresters  at 
each  end,  have  one  at  the  junction  points? 

Mr.  Thomas  :  That  would  perhaps  be  a  desirable 
thing  it  it  is  convenient  ;  I  do  not  consider  that  espec- 
ially necessary.  Really  that  sort  of  thing  is  a  safety 
in  itself;  a  wave  comes  down  one  line  and  strikes 
several  different  paths  and  it  divides  up,  the  energy 
does  not  all  go  in  one  direction. 

A  Member  :  Suppose  a  lightning  discharge  actually 
does  hit  the  line,   and  supposing  the  line  goes  in  differ- 
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eiit  tlirci:lions,  vvoukl  it  jmnp  10  the  pole  or   follow  one 
of  the  other  lines  ? 

Mr.  Thomas  :  If  it  fell  on  that  line  it  would  reach 
the  end  if  the  insulation  was  sufficient,  and  it  it  was  not 
it  would  break  down. 

Mr.  Dion  :  I  think  we  are  fortunate  in  having- 
amongst  us  a  gentleman  with  the  cross-questioning 
abilities  of  Mr.  Lambe,  because  he  has  been  the  means 
of  eliciting  further  information  which  Mr.  Thomas  has 
been  very  re  idy  to  give,  and  which  has  been  of  con- 
siderable importance  to  me,  because  I  have  secured  in- 
formation which  I  had  previously  been  unable  to  ob- 
tain. I  remember  reading  Mr.  Thomas'  paper  which 
he  presented  belore  the  American  Institute  of  Electrical 
Engineers  in  which  I  think  he  stated  something  to  this 
effect,  that  many  transformers  which  were  supposed  to 
be  destroyed  by  lightning  from  passage  to  ground  were 
really  destroyed  by  short  circuit.  It  occurred  to  me  to 
make  some  tests  on  transformers  which  were  destroyed 
by  lightning  with  us  since  that  time,  and  in  nearly  all 
cases  we  failed  to  discover  any  contact  with  the  case  of 
the  transformer  at  all,  and  we  concluded  the  trouble 
was  due  to  short-circuiting  rather  than  a  contact  to 
ground.  I  asked  myself  the  question,  that  being  the 
case,  whether  we  could  not  ground  our  secondary 
system  without  increasing  the  liability  to  burn  out  the 
transformers.  Some  time  ago  at  the  con\  ention  of  the 
American  Electric  Light  Association  at  Cincinnati 
where  we  had  some  gentlemen  who  have  been  con- 
nected with  high  tension  work  and  who  dealt  with  the 
problem  of  line  protection,  protection  to  transformers 
and  so  forth,  I  tried  to  elicit  an  opinion  and  I  failed, 
and  I  am  very  much  gratified  to'hear  what  Mr.  Thomas 
has  said,  I  don't  wish  to  close  this  discussion,  in 
(act,  I  don't  pretend  to  discuss  the  paper;  I  don't  feel 
capable  of  discussing  it  at  all,  but  while  I  am  on  my 
feet  I  would  like  to  move  a  vote  of  thanks  to  Mr. 
Thomas  for  his  very  able  paper.  I  fail  to  find  words 
to  express  all  that  I  feel  on  the  subject,  but  I  think 
that  we  realize  fully  the  amount  of  trouble  and  hard 
work  entailed  in  the  preparation  of  a  paper  of  that  sort 
and  the  transportation  of  this  apparatus  and  setting  it 
up  and  all  that  it  involves.  This  Mr.  Thomas  has  done 
for  us,  and  the  very  least  we  can  do  is  to  pass  him  a 
very  hearty  vote  of  thanks.  (Applause). 
Mr.  Wright  :   I  second  that. 

The  President  :  It  has  been  moved  and  seconded 
that  the  convention  convey  thanks  to  Mr.  Thomas  for 
this  very  able  paper.  I  hear  no  dissenting  voice,  so  it 
is  carried.  Mr.  Thomas,  we  present  you  with  the 
thanks  of  the  Association  for  your  paper.  Out  of 
courtesy  to  Mr.  Thomas,  who  has  asked  for  the  ex- 
perience of  some  of  the  companies  operating  with  the 
protection  of  barb  wire,  I  am  going  to  state  briefly  our 
experience  with  35  miles  of  transmission  lines  running 
into  Montreal.  On  these  lines  in  crossing  over  two 
rivers  under  two  canals  and  under  the  street  we  have 
two  and  one-half  miles  in  five  sections  of  cable.  Mr. 
Thomas  has  stated  cable  protection  is  slightly  more 
hazardous  than  straight  line  protection.  I  may  say  that 
that  line  has  been  in  operation  continually  for  four  years 
without  lightning  protectionother  than  barb  wire.  I  don't 
wish  to  be  understood  as  advocating  running  lines 
without  lightning  protection  other  than  barb  wire,  as 
only  where  you  can  get  good  ground  connection  I  be- 
lieve the  barb  wire  will  be  effective,  but  that  is  an  ex- 
perience that  I  think  possibly  Mr.  Thomas  may  be 
glad  to  hear  ;  and  to  those  in  charge  of  operation  I 
would  say  we  feel  absolutely  confident  in  the  protec- 
tion of  barb  wire  as  we  have  been  running  practically 
without  lightning  arresters  other  than  grounded  barb 
wire  without  the  slightest  indication  of  any  discharge. 
I  may  say  that  the  grounding  in  my  opinion  is  very  es- 
sential. We  use  three  barb  wires  and  ground  every  90 
feet, and  the  ground  wire  is  connected  to  the  barb  wire 
by  means  of  soldered  joints,  the  ground  wire  extend- 
ing down  to  the  bottom  of  the  pole  and  placed  in  the 
ground  at  the  time  the  poles  were  erected,  and  is  pro 
tected  from  mechanical  injury  by  means  of  three-quart- 
er inch  wrought  iron  pipe   running  down.      The  exper- 


ience we  have  is  to  us,  at  least,  conclusive.  We  have 
had  no  discharge  and  we  have  had  conditions  there 
that  are  conducive  to  having  a  break  down. 

Mr.  Slade  :  Do  you  send  the  linemen  up  with  that 
barb  wire  on  the  pole  ?  • 

The  President  :  Not  when  it  is  alive. 

Mr.  Burran  :  In  regard  to  barb  wire,  the  Montmor- 
ency Company  tried  it  ;  they  had  two  parallel  lines. 
They  undertook  to  put  barb  wire  on  the  ends  of  the 
cross  arms  extending  out  a  little  further  than  the  line 
wires  and  above  them  ;  we  grounded  every  fourth  or 
fifth  pole.  During  that  season  we  had  several  very 
severe  storms  during  the  working  hours,  and  we  had 
no  trouble  on  the  line  that  was  so  protected.  On 
the  other  pole  line  we  had  considerable  trouble  ;  so  we 
decided  we  would  equip  the  other  line  similarly  that 
fall,  which  wc  did  ;  and  the  following  summer  we  had 
troubles  on  both  lines  indiscriminately,  just  as  if  we 
had  never  had  a  barb  wire  on  them. 

The  President  :  I  want  to  call  attention  to  the  fact 
that  Mr.  Burran  states  the  poles  were  grounded  every 
four  or  five  poles.  There  have-  been  several  installa- 
tions called  to  my  attention  grounded  in  the  same  way 
that  have  not  been  satisfactorily  protected  from  light- 
ning' discharge. 

Mr.  Schweatmann  :  While  lightning  protection  has 
been  very  ably  discussed,  I  really  bi;lieve  that  the 
lightni[ig  trouble  is  not  so  much  the  most  serious  to 
our  high  tension  lines  now  as  static  discharges,  and  I 
believe  the  object  lesson  shown  here  by  Mr.  Thomas  by 
his  monel  is  one  we  ought  to  bear  most  carefully  in 
mind.  If  central  stations  will  learn  to  appreciate  that 
high  voltage  transformers  have  similar  strains  if 
switches  are  placed  improperly  to  steam  pipes  and 
water  pipes  and  all  that  sort  of  thing  ;  and  with  a 
proper  high  tension  line  with  proper  interrupters  or 
static  dischargers,  I  believe  we  will  do  away  with 
a  great  deal  ot  our  trouble.  I  am  speaking  from  ex- 
perience. I  have  seen  most  of  the  high  voltage 
lines  through  Colorada  and  California  and  I  have  found 
that  lightning  is  by  no  means  one-tenth,  I  dare  say 
looih  of  the  source  of  trouble,  as  it  was  five  or 
six  years  ago  ;  it  is  the  static  strains  now,  particular- 
ly on  long  distance  transmission  lines,  that  worry  the 
producers  of  electrical  energy.  If  we  bear  in  mind 
the  last  few  paragraphs  of  Mr.  Thomas'  paper  and 
treat  our  high  voltage  lines  with  more  consideration 
I  think  we  will  do  away  with  a  great  deal  of  the 
trouble. 

GENERAL    BUSINESS. 

Mr.  Dion  :  Yesterday  I  gave  notice  in  the  report 
of  the  Committee  on  the  Constitution  of  amendments 
which  we  proposed  to  bring  before  the  Convention. 
It  is  necessary  to  be  disposed  ot  at  this  meeting  that 
the  formal  motion  be  made  to-day  ;  I  will  therefore 
move,  seconded  by  Mr.  Wright,  that  the  amendments 
to  the  Constitution  of  which  we  gave  notice  yesterday 
be  passed,  as  you  understand  this  is  to  remain  on  the 
table  until  some  other  sitting. 

The  President  ;  I  understand  that  matter  must  be 
referred  to  the  Committee  and  not  placed  before  the 
Convention.  I  will  therefore  refer  this  motion  for 
amendments  to  the  Constitution  to  the  Committee  which 
has  had  this  matter  in  hand  in  pa-.t  years,  the  mem- 
bers of  which  I  am  net  quite  fami  iar  with. 

On  motion  of  Mr.  J.  J.  Wright,  seconded  by  Mr. 
Reesor,  the  session  was  adjourned. 

THIRD  DAY. 

10.45  o'clock  a.  m.  the  President  in  the  chair,  c;dled 
the  Convention  to  order. 

The  President  :  The  first  m  itter  to  be  attended  to 
t'lis  morning  is  the  election  ot  otficers  for  the  ensuing 
year,  but  before  proceeding  with  that  I  will  ask  Mr. 
Reesor,  chairman  of  the  Striking  Committee,  to  make 
his  report. 

Mr.  Reesor  :  Mr.  President,  the  Select  Committee 
to  strike  the  standing  committees  for  the  current  year 
beg  leave  to  report  as  follows  : 
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REPORT    OF    SELECT    COMMITTEE    TO    STRIKE    THE 
STANDING    COMMITTEES. 

Commitice  to  center  wiih  Underwrilers  :  Mr.  P.  G.  Gosbler, 
chairman,  Edw.  Slade,  A.  A.  Dion,  Aid.  Sadler,  A.  Sangster 
and  J.  J.  Wright. 

Comniiltee  on  Statistics  :  Messrs.  .A.  A.  Wright,  M.  P., 
K.  B.  Thornton,   D.  R.  Street. 

Commitiee  on  Arc  Light  Rating:  Messrs.  Higman,  Gossler, 
Thorn  on,  Yule,  Robertson  and  A.  B.  Lanibe. 

Committee  on  Legislation  for  Quebec  :  Messrs.  P.  G.  Gossler, 
E.  A.  Evans,  Geo.  U.  G.  Holnian,  A.  Sangster.  With  power  to 
add  to  their  number. 

Committee  on  Legislation  for  Ontario  :  Messrs.  Yule,  Reesor, 
A.  A.  Wright,  M.P.,  Hunt,  Dion,  Breithaupl,  McCulloch  and  J. 
J.  Wright.      With  power  to  add  to  their  number. 

Committee  on  Standardization  of  Accounts:  D.R.  Street,  G.  V. 
G.  Holman,  A.  A.  Wright,  M.P. 

The  first  named  in  each  case  to  be  convenor. 

.All  of  which  is  respectfully  submitted. 

B.    F.    Reesor,   Chairman. 

The  President  :  You  have  heard  the  report  of  this 
Comiiiiitee. 

Mr.  Reesor  moved,  seconded  by  Mr.  J.  J.  W'riijht, 
that  the  report  be  received  and  adopted.      Carried. 

The  President  :  I  will  ask  Mr.  Dion  to  report  on 
amendments  to  the  Co.istitution. 

Mr.  Dion  :  I  regret  the  time  is  so  short  it  ivill  not 
be  possible  to  go  into  this  thing  in  detail.  I  beg  to 
move,  seconded  by  Mr.  J.  J.  Wright,  that  the  Con- 
stitution as  amended  be  adopted.  There  have  been 
quite  a  number  of  amendments  made  and  it  would 
take  a  long  time  to  go  through  thein,  but  as  I  stated 
before,  they  are  amendments  in  form  and  in  wording 
rather  than  in  the  sense,  which  has  been  left  prac- 
tically as  it  was  before  ;  and  if  you  are  satisfied  that 
your  committee,  who  have  studied  this  thing  very 
carefully  and  have  had  the  matter  in  hand  now  for 
two  years,  have  done  what  is  best  for  the  .Association, 
perhaps  vou  will  be  satisfied  to  pass  the  amendments 
without  taking  them  up  in  detail.  If,  on  the  other 
hand,  you  think  this  matter  should  be  taken  up  and 
discussed  clause  by  clause  by  the  general  meeting, 
then  it  will  be  in  order  to  lay  the  matter  over  until 
next  year,  because  it  would  not  be  possible  to  do  it 
this  year.  However,  I  make  this  motion  and  it  is  for 
you  to  decide  what  is  to  be  done  with  it. 

Mr.  J.  J.  Wright:  In  seconding  that  motion  1  would 
say  that  if  there  is  no  objection  to  the  amendments  to 
the  Constitution  it  would  certainly  be  as  well  for  this  to 
be  put  through  at  this  meeting;  in  fact,  there  is  no 
change  from  the  amendments  that  were  determined  on 
at  the  last  convention.  Those  who  were  present  at  the 
last  convention  will  remember  the  question  of  niember- 
ship  was  taken  up  and  it  was  divided  into  three  classes 
and  fees  arranged  and  so  on;  there  have  been  no 
changes  whatever  in  those  arrangements;  they  were  all 
passed  at  that  convention  and  simply  crystallized  in  this 
new  amendment  to  the  constitution,  so  that  if  that  is 
satisfactory  to  the  meeting  it  would  be  very  much  bet- 
ter in  the  interests  of  the  Association  that  it  be  passed 
now. 

Mr.  A.  A.  Wright:  Who  formed  that  committee,  so 
that  I  may  judge  of  their  mental  capacit\? 

Mr.  Yule:  I  had  the  honor  of  being  a  member  of  that 
coinmittee. 

Mr.  Dion:  Mr.  J.  J.  Wright,  Mr.  Yule,  Mr.  A.  B. 
Smith  and  myself. 

Mr.  Yule:  I  had  the  draft  for  many  days  and  went 
over  it  very  carefully.  The  by-laws  are  made  mote 
modern  and  are  more  adapted  to  our  present  condition. 
1  think  the  Association  should  pass  them  without  losing 
any  more  time. 

Mr.  A. A.  Wright:  I  might  say  if  Mr.  \'ule  endorses 
it  I  am  quite  satisfied  it  is  all  right. 

The  President:  The  matter  has  received  very  careful 
consideration  from  the  Committee.  I  know  that  it  will 
be  to  the  interests  of  the  .Association  to  have  this  mat- 
ter passed.  I  don't  remember  the  exact  wording  of  the 
motion,  but  it  has  been  moved  that  the  Constitution  be 
amended  and  altered  as  per  the  report,  according  to 
notice  given  yesterday. 

On  a  vote  having  been  taken  the  motion  was  de- 
clared carried. 


Mr.  J.J.  Wright:  1  would  ino\e,  seconded  by  Mr.  A. 
A.  Dion,  that  the  most  cordial  thanks  of  this  .Associa- 
tion be  tendered  to  the  following  ladies  and  gentleme'i 
and  organizations:  To  the  committee  of  ladies  who 
have  entertained  the  visiting  ladies  in  connection  with 
the  Convention;  the  local  committee  who  have  had 
charge  of  the  arrangements  in  connection  with  the  pre- 
sent Convention  (It  is  unnecessary  for  me  to  say  any- 
thing as  to  how  these  arrangements  were  carried  out 
and  how  satisfactory  everything  has  been  and  the  plea- 
sure we  have  all  derived  from  being  present);  to  the 
Quebec  Railway  Light  and  Power  Company,  for  their 
courtesy  and  the  work  they  have  done  in  ministering 
to  the  enteitainment  of  the  members;  to  the  Jacques- 
Cartier  Electric  Company;  The  Canadian  Electric  Light 
Company;  the  members  of  the  press  for  the  reports 
given  of  the  proceedings;  Mr.  Frederic  Nicholls,  Vice- 
President  and  General  Manager  of  the  Canadian  Gen- 
eral Electric  Company  for  the  excursion  which  we  are 
to  have  this  afternoon;  the  Corporation  of  the  City  of 
Quebec  for  the  welcome  extended  to  the  Association; 
the  rector  of  Ste  Anne  de  Beaupre,  Father  St.  Denis 
and  Father  St.  Pierre,  who  so  kindly  received  the 
members  at  the  Shrine  of  St.  Anne  and  went  to  the 
trouble  of  starting  up  the  electric  light  plant  for  the 
entertainment  of  the  members;  to  Mr.  Langevin,  the 
electrician  of  the  Chateau  Frontenac  for  his  able  assist- 
ance to  the  Local  Committee  in  connection  with  the 
electrical  illuminations;  to  Lieut. -Col.  Wilson,  R.C..A., 
and  the  Royal  Canadian  .Artillery  Band;  io  Mr.  Russell 
Spaulding  of  the  National  Electrical  Improvement 
Company,  New  York,  who  superintended  the  lighting 
decorations. 

The  President  slated  the  motion  and  said  he  would 
like  all  to  give  their  assent  to  it  by  a  very  heaity  "yes", 
which  was  done  and  the  motion  declared  carried  unan- 
imously. 

Mr.  Dion:  I  would  suggest  that  the  Secretary  hand 
a  cop}'  of  this  resolution  to  the  newspapers  here  in 
order  that  it  may  be  properly  inserted. 

The  President:  We  will  lake  that  as  a  suggestion. 

Mr.  J.  J.  Wright:  .Also  I  should  have  said  that  a 
copy  of  this  resolution  be  forwarded  to  each  of  the 
parties   interested. 

SELECTION     OF     PLACE     FOR    HOLDING    NEXT    CONVENTION. 

The  President:  \\\U  any  person  here  tnake  any  sug- 
gestion as  to  thai? 

Mr.  J.  J.  Wright  :  As  it  seems  nobody  else  want>  it, 
I  have  very  great  pleasure  in  tendering  an  invitation 
to  the  members  of  the  Association  to  meet  next  year  in 
the  city  of  Toronto.  (Hear,  hear).  I  know  we  are  up 
against  a  hard  proposition  to  put  you  up  anything  that 
will  equal  what  we  have  received  here  in  Quebec,  but 
we  will  try.  1  will  not  say  we  will  do  better,  but  we 
will  try  to  get  as  near  to  it  as  we  can. 

Mr.  Dion  :  I  move  seconded  by  Mr.  Leonard,  that 
Mr.  J.  J.  Wright's  invitation  to  hold  the  next  conven- 
tion in  Toronto  he  accepted. 

The  President  put  the  motion  which,  on  a  vote  hav- 
ing been  taken,  was  declared  carried,  and  Toronto 
fixed  as  the  place  for  holding  the  Convention  in  1903. 

ELECTION  OF  OFFICERS.      • 

The  President:  I  will  now  call  for  further  nominations 
for  the  office  of  President. 

Mr.  Dion  :  I  have  much  pleasure  in  nominating  the 
present  incumbent  of  the  office  of  ist  Vice  President, 
Mr.  B.  F.  Reesor,  of  Lindsay   (.Applause). 

The  President  :  Before  proceeding  to  call  for  further 
nominations  I  may  say  according  to  the  amendment  to 
the  Constitution,  which  ame.idment  was  passed  last 
vear,  only  the  active  members  should   vote. 

The  President  :  .Are  there  any  further  nominations 
for  the  otlice  of  President  ?  There  being  none,  I  will 
ask  the  Secretary  to  cast  a  ballot  for  Mr.    Reescr. 

The  Secretary  cast  the   ballot. 

The  President  :  I  have  great  pleasure  in  declaring 
Mr.  Reesor  elected  President  of  the  Canadian  Electrical 
.Association. 
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The  President  :  Nominalions  are  now  in  order  for 
the  oflice  of  1st  Vice   Presiden  . 

Mr.  Dion  :  I  have  much  ple.isure  in  noilfinating  Mr. 
Edward  Shide,  of  Queoec,  who  is  now  2nd  Vice  Presi- 
dent.     (Applause.) 

The  President  :  Are  there  any  further  nominations 
for  the  office  of  1st  Vice  President  ?  There  being  none, 
I  will  direct  the  Secretary  to  cast  a  ballot  for  Mr.  Slade 
as  I  St  \'ice  President. 

The  Secretary  cast  the  ballot. 

The  President  :  I  have  pleasure  in  announcing  Mr. 
Kdward  Slade  as  1st  Vice  President. 

The  President  called  for  nominations  for  the  office 
of  2nd  Vice  President. 

Mr.  Yule  :  I  have  much  pleasure  in  nominating  Mr. 
K.  B.  Thornton,  of  Montreal,  as  2nd  Vice  President. 

The  President  called  for  further  nominations  ;  there 
being  none,  the  Secretary  was  directed  to  cast  a  ballot 
for  Mr.  Thornton  as  2nd  Vice  President. 

The  Secretary  cast  the  ballot,  whereupon  the  Presi- 
dent declared  Mr.  K.  B.  Thornton  elected  to  the  2nd 
Vice  Presidency  of  the  Association. 

The  President  :  Nominalions  are  now  in  order  for  the 
office  of  Secretary-Treasurer. 

Mr.  Purcell  :  I  take  pleasure  in  nominating  for  the 
office,  our  present  Secretary-Treasurer,  Mr.  C.  H. 
Mortimer. 

The  President  called  lor  further  nominations  ;  there 
being  none,  Mr.  Yule  was  directed  to  cast  the   ballot. 

Mr.  Yule  cast  the  ballot, whereupon  the  president  de- 
clared Mr.  C.  H.  Mortimer  re-elected  to  the  office  of 
Secretary-Trea-urer. 

The  President  called  for  nominations  for  the  re-elec- 
tion of  five  members  of  the  Executive  Committee. 
Messrs.  Robins  and  Fiske  were  appointed  as  scruti- 
neers. TheP  resident  read  the  names  of  the  Commit  ee 
of  last  year. 

The  ballots  having  been  distributed  and  a  vote  having 
been  taken,  the  President  announced  the  following  five 
members  re-elected  to  the  Executive  Committee  : 
Messrs.  J.  J.  Wright,  A.  A.  Dion,  John  Yule,  O. 
Higman  and  A.  Sangster. 

The  President  called  for  nominations  for  five  addi- 
tional members  to  be  elected  to  complete  the  Executive 
Commitlee. 

Mr.  Yule  placed  in  nomination    Mr.  P.  G.  Gossler. 

Mr.  F.  Thomson  placed  in  nomination  Mr.  A.  A. 
Wright,  M.P. 

Mr.  Dion  placed    in  nomination    Mr.  F.   H.  Leonard, 

jr. 

Mr.  Leonard  :  In  regard  to  my  nomination,  while  I 
am  eligible  as  designing  and  consulting  engineer  to 
membership  on  this  Executi\e  Committee,  yet  my  con- 
nection with  the  manufacture  of  motors  is  such  that  I 
am  afraid  somebody  else  had  belter  act.  I  beg  to  de- 
cline. I  think  the  precedent  has  been  established  by 
Mr.  Nicholls,  who  has  taken  the  position  that  no  one 
in  the  manufacturing  or  supply  business  should  be  a 
member  of  the  Executive,  and  I  feel  very  much  as  Mr. 
Nicholls  feels.  While  I  would  be  willing  to  do  all  I 
could  to  assist  the  Association  and  forward  its  interests, 
yet  under  the  conditions  I  think  1  had  better  decline. 

The  President  :  Under  the  Constitution  nianufactiu- 
ing  members  are  not  eligible  to  office.  I  think,  Mr. 
Leonard,  you  are  not  eligible  to  membership  on  that 
committee. 

The  President  called  for  further  nominations. 

Mr.  Yule  placed  in  nomination  Mr.  G.  U.  G.  Holman. 

Mr.  Reesor  placed   in  nomination    Mr.  F.  C.  Martin. 

Mr.  Dion  placed  in  nomination   Mr.  John  Murphy. 

Mr.  Fred.  Thomson  placed  in  nomination  Mr.  A.  B. 
Smith. 

Mr.  J.  J.  Wright  placed  in  nomination  Mr.  E.  .A. 
Evans. 

Mr.  Burran  placed  in  nomination  Mr.  L.  Denis. 

Mt.  Reesor  placed  in  nomination  Mr.  H.  O.  Fiske. 

Mr.   Lan.l  e  placed    in  non.ination    Mr.  Wm.  Bourr-.e. 


Mr.  Reesor  placed  in  nomination  Mr.  Gordon  Hen- 
derson, Hamilton. 

The  President  called  for  further  nominations.  There 
being  none  he  declared  the  nominations  closed. 

The  ballot  having  been  passed  and  a  vote  having 
been  taken,  the  President  announced  the  following  five 
members  elected  to  complete  the  Executive  Committee: 
Messrs.  P.  G.  Gossler,  E.  A.  Evans,  A.  B.  Smith,  A. 
A.  Wright  and  G.  Henderso"n. 

The  President  called  upon  Mr.  Dion  to  present  his 
paper  on  "  The  Use  of  Storage  Batteries  in  Electric 
Distribution  Systems." 

Mr.  Dion  presented  his  paper,  (see  page  128.) 

The  President  :  Gentlemen,  you  have  heard  this 
very  valuable  and  interesting  paper  on  a  subject  which 
many  of  us  are  not  very  lamiliar  with.  However,  I 
soe  some  here  who  have  had  quite  extensive  experience 
with  storage  batteries,  and  I  will  ask  that  they  kindly 
give  the  Association  the  benefit  of  their  experience 
when  the  paper  is  open  for  discussion.  The  paper  as 
presented  by  Mr.  Dion  is  now  before  you  and  I  will 
ask  Mr.  Reynolds,  of  Philadelphia,  if  he  will  kindly 
open  the  discussion  on  this  paper. 

Mr.  Reynolds  :  Up  to  the  present  time,  I  do  not 
believe  that  the  subject  of  storage  batteries  has  re- 
ceived a  great  deal  of  attention  in  Canada.  I  presume 
that  you  are  all  aware  of  the  fact  that  this  has  become 
a  question  of  the  greatest  importance  in  the  LInited 
States.  I  do  not  feel  justified  in  di.'-cussing  the  paper 
which  has  just  been  read,  because  I  represent  the 
manufacturer,  but  I  will  be  very  glad  to  answer  any 
questions  and  I  hope  I  shall  have  such  opportunity. 
1  would  like  to  consider  with  you  the  various  systems 
in  operation  here.  Years  ago  during  the  early  de- 
velopment of  the  storage  battery  in  the  United  States, 
the  question  of  its  use  was  influenced  chiefly  by  the 
increased  economy  of  operation.  By  improving  the 
the  load  factor  of  the  power  station,  obtaining  a  full 
load  on  the  generator  lor  24  hours  a  day,  and  smooth- 
ing off  all  of  the  fluctuations,  there  is  no  question  but 
that  a  saving  ranging  from  20  to  33  1-3  per  cent,  can 
in  general  be  obtained.  In  Canada  the  chief  proposition 
before  you  is  water  power,  and  I  am  convinced  that 
the  storage  battery  in  the  future  is  to  be  one  of  the 
most  important  adjuncts  in  the  development  of  this 
power.  As  I  have  just  said  the  chief  point  in  view 
when  storage  batteries  first  opened  in  the  States,  was 
probably  the  idea  of  cutting  down  the  coal  consump- 
tion, and  we  found  in  approaching  managers  and 
engineers  that  this  was  the  question  which  appealed  to 
them  most.  Of  course  that  point  is  indisputable,  but 
one  ot  the  facts  that  appeals  most  strongly  to  the 
manager  and  engineer  at  the  present  time  is  the 
position  which  the  battery  fills  as  a  relay  in  the  station. 
A  very  interesting  thing  recently  occurred  in  one  of 
the  largest  lighting  systems  in  the  United  States. 
In  one  of  their  stations  in  which  a  battery  is  installed, 
a  steam  pipe  in  the  boiler  blew  out  one  day  right  at 
the  time  of  the  very  heavy  load.  The)'  allowed  the 
steam  to  run  down  as  low  as  possible,  I  believe  to 
about  seventy-five  pounds.  As  the  steam  pressure 
dropped  and  the  load  on  the  generator  sagged,  the 
load  on  the  battery  increased  until  it  finally  carried  the 
■entire  peak.  They  practically  took  everything  out  of 
the  battery  which  was  there  but  they  got  safely  over 
the  trouble  and  thus  saved  the  day.  There  is  another 
point,  briefly,  which  I  believe  will  appeal  to  30U 
gentlemen  in  Canada  probably  more  than  any  other, 
and  that  is  the  combination  of  lighting  and  railway 
interests  in  one  ;  from  the  standpoint  of  the  trans- 
mission line  and  from  the  standpoint  of  the  generating 
machinery.  You  take  the  case  referred  to  in  Mr. 
Dion's  paper.  This  is  ths  plant  in  Hamilton  in  which 
they  transmit  their  power  about  33  miles  and  distri- 
bute it  to  the  street  railwa}s  of  Hamilton  and  to  all  of 
the  lights.  They  are  taking  all  that  power  and  lighting 
from  the  same  busbars  at  the  substation.  The  battery 
absorbs  all  the  fluctuation  of  the  railway  load,  thus 
preventing  the  changes  in  voltage  which  would  other- 
wise occur.      We  have  with  us  Mr.    Martin,    wITo    was 
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at  one  time  connected  with  this  Company  and  I  hope 
that  he  will  tell  us  something  hy  actual  experience 
of  what  has  been  done  there.  We  visited  the  railway 
plants  here  in  Quebec.  They  are  running  from  large 
water  wheels,  with  a  highly  fluctuating  load  and  they 
get  beautiful  regulation.  While  I  was  there  it  was 
absolutely  perfect,  but  I  was  impressed  with  the  fact 
that  everything  was  dependent  upon  the  governor.  If 
for  any  reason  that  governor  should  get  out  of  order, 
the  most  serious  trouble  would  result.  There  is  one 
other  minor  point  which  I  want  to  bring  out  wh  ch  will 
connect  with  one  of  the  previous  papers  referring  to 
static  discharges  ;  and  that  is  the  fact  that  the  storage 
battery  is  an  excel'ent  lightning  arrester.  Where 
batteries  are  installed  it  is  practically  impossible  to  get 
a  discharge  through  the  generating  machinery.  The 
batter)'  is  next  the  line,  and  it  the  lightning  gets  that 
far  it  meets  the  enormous  surface  of  lead  plates  and 
is  dissipated.  I  am  very  much  pleased  to  know  that 
the  Association  in  Canada  has  taken  up  the  storage 
battery  question,  and  I  believe  that  the  subject  is  one 
that  cannot  receive  too  serious  consideration.  It  has 
become  a  question  ot  the  greatest  importance  in  the 
United  States,  as  is  attested  by  the  fact  that  from  two 
to  three  papers  upon  this  subject  have  been  read  before 
most  of  the  Association  meetings  during  the  past  two 
or  three  years. 

Mr.  A.  A.  Wright:  Have  you  had  any  experience 
with  and  do  you  advise  its  use  as  in  case  5  which  Mr. 
Dion  mentions  where  there  is  merely  an  alternating 
generator  used. 

Mr.  Reynolds:  I  do  not  know  of  anj' installation  em- 
ploying a  pure  system  of  alternating  current  generation 
and  distribution,  in  which  a  battery  has  been  installed 
for  the  purpose  of  carrying  a  peak  load.  There  are  a 
great  many  stations  where  the  power  is  generated  bv  a 
large  alternating  current  unit  and  distributed  by  alter- 
nating current  and  direct  current  for  light  and  power. 
In  such  cases  where  a  portion  of  this  distribution  is  by 
direct  current,  batteries  have  been  installed  tor  the 
purpose  of  removing  the  peak  from  the  direct  current 
end  of  the  system,  and  for  regulating  the  fluctuations 
of  this  load.  Upon  such  systems  the  battery  is  gener- 
ally placed  across  the  direct  current  end  of  the  rotary 
or  motor  generator,  and  very  often  in  times  of  emer- 
gency or  trouble  the  rotary  has  been  reversed,  the 
battery  running  the  direct  current  end  as  a  motor  thus 
supplying  alternating  current  to  the  general  system. 
I  would  not  by  any  means  recommend  an  indi  crimi- 
nate use  of  batteries.  There  are  many  cases  in  which 
it  would  be  poor  po'icy  to  put  them  in,  but  I  do  think 
that  each  case  should  be  investigated  by  itself  and 
doubtless  there  are  many  systems  in  this  country  which 
would  benefit  largely  by  their  introduction. 

Mr.  Thornton:  I  have  a  short  communication  from 
Mr.  John  Murphy,  of  Ottawa,  and  with  your  permis- 
sion I  will  read  it:  "The  statement  contained  in  the 
eighth  paragraph  of  Mr.  Dion's  paper  is  one  to  which  I 
would  like  to  direct  especial  attention.  It  reads  as 
follows:  'So  many  successful  applications  (of  the  stor- 
age battery)  have  been  made  within  the  past  decade 
that  the  electrical  engineer  cannot  now  afford  to  ig- 
nore the  storage  battery  as  a  factor  in  the  design  of 
electrical  plants  for  light  or  power  supply.'  In  other 
words,  a  few  years  ago  a  storage  battery  installation 
was  looked  upon  as  the  luxurious  appendage  of  a 
power  plant;  to-day  it  is  coming  to  be  regarded  as  an 
absolute  necessity;  and,  this  is  quite  as  true  when  ap- 
plied to  the  financial  side  of  the  engineering  problem  as 
it  is  in  connection  with  the  successful  operation  of  the 
plant.  At  the  Niagara  Convention  of  the  Canadian 
Electrical  Association,  held  in  1897,  Mr.  W.  A.  John- 
son's able  paper  on  the  "Applications  of  the  Storage 
Battery",  and  the  discussion  which  followed  its  presetTt- 
ation,  awakened  anew  the  interest  in  this  question 
which  literature  on  the  same  subject  had  already  creat- 
ed in  the  writer.  Investigations  covering  the  interven- 
mg  period  together  with  persona!  experience  gained  in 
connection  with  the  operation  of  a  storage  battery 
plant,  have  made  him  as  ardent  an   advocate  of  the  use 


of  storage  batteries,  in  many  cases,  as  if  he  were  an 
accimiulator  manufacturer  or  one  of  his  enterprising 
sales  agents.  A  striking  illustration  of  the  noble  man- 
ner in  which  a  storage  battery  will  come  to  the  rescue 
of  a  generating  plant  occurred  in  Cincinatti  during  the 
recent  Convention  of  the  National  Electric  Light  .As- 
sociation. A  terrible  storm  occurred  about  an  hour 
before  noon  on  the  morning  of  May  20th,  and  darkness 
prevailed  to  such  an  extent  that  even  railway  trains 
were  compelled  to  stand  still  because  all  signals  were  in- 
visible. All  places  inside  and  outside,  required  artificial 
illumination  and  as  the  storm,  and  consequent  darkness, 
approached  very  rapidly,  no  provision  for  handling  the 
enormous  peak  which  immediately  arose  in  the  lighting 
load  curve,  could  have  been  made  at  the  power  house  at 
the  time,  but  the  battery  which  was  installed  at  the 
centre  of  the  city  quietly  discharged  while  the  storm 
lasted,  5,000  amperes  on  each  side  of  the  three  wire 
system — as  shown  by  the  recording  ammeter  charts — 
although  the  maximum  overload  rated  capacity  of  the  cell 
was  only  4,000  amperes,  and  neither  the  users  of  light  or 
the  central  station  people  were  inconvenienced  in  the 
slightest  degree.  It  is  instances  of  this  description, 
many  of  which  on  a  smaller  scale  haye  been  witnessed 
by  the  writer,  that  endears  the  storage  battery  to  the 
central  station  man.  In  ni}-  opinion  no  street  railway 
plant  should  be  operated  without  an  auxiliary  storage 
battery.  A  street  railway  plant  has  naturally  a  varial  le 
load,  and  it  needs  an  accumulator,  which  is  analagous 
to  a  stand  pipe  in  a  city  waterworks  system,  into  which 
may  be  placed  or  out  of  which  may  be  taken  such  an 
amount  of  energy  as  may  be  represented  by  a  curve 
showing  the  extreme  load  changes.  In  this  particuhir 
a  storage  battery  has  two  very  important  bearings  on 
the  generating  plant  in  regard  to  its  first  cost  and  in 
regard  to  its  operation.  The  size  of  the  generator 
and  its  prime  mover,  whether  water  wheel  or  steam 
engine,  need  onlj-  be  large  enough  to  supply  the  aver- 
age load.  If  a  battery  is  installed  to  take  care  of  the 
fluctuations,  at. d  if  the  generator  is  steam  driven  the 
whole  plant  can  be  operated  more  economically  when 
working  under  full  load  conditions,  while  if  the  gener- 
ator is  driven  by  water  power  the  question  of  regula- 
tion is  eliminated  and  energy  may  be  stored  during 
periods  of  light  load  and  then  distributed  during  such 
times  as  it  is  most  needed.  The  constant  load  which 
is  maintained  on  the  wheels  does  away  with  the  wear 
and  tear  on  the  gates  and  the  jarring  which  the  wheel > 
and  generator  receive  when  operating  without  a  batter) . 
The  astonishing  results  which  have  been  obtained  in 
maintaining  absolutely  constant  pressure  on  circuits 
equipped  with  storage  batteries,  have  been  :i  ade  poss- 
ible largely  by  the  designers  of  the  difl"erential  booster 
and  to  them  too  much  credit  cannot  be  given." 

Mr.  Martin  :  I  have  had  experience  with  our  battery 
in  Hamilton.  It  was  put  in  partiLularly  for  regulation 
purposes,  for  the  street  railway,  power  and  lighting, 
all  off  the  same  generator.  We  did  start  off  with  the 
idea  of  running  tvvo  transmission  lines  so  that  we 
could  keep  our  power  and  railway  on  one  side  and  the 
lighting  load  on  the  other.  We  found  that  by  using 
the  battery  we  were  able  to  regulate  all  off  the  same 
generator  ;  in  fact  we  could  regulate  within  two  per 
cent,  and  the  lights  wer..-  very  steady.  The  battery  is 
a  very  useful  thing  in  railway  work  ;  in  fact,  lighting 
companies  could  hardly  get  along  without  it  ;  that  is 
if  they  tried  to  work  both  services  off  the  one  machine. 
The  batteries  are  used  up  there  for  starting  the  rotaries 
and  for  the  car  barns  during  the  night  hours.  We  had 
occasion  to  shut  down  our  transmission  lines  once,  to 
renew  an  insulator,  and  we  kept  up  the  street  rail- 
way service  for  about  20  minutes  with  our  battery.  I 
think  Mr.  Dion's  paper  pretty  well  covers  the  matter  ; 
and  those  interested  in  the  battery  question,  if  they  go 
into  it  with  some  of  the  battery  manufacturers,  can 
ensily  demonstrate  and  bring  the  thing  out  very  clearly, 
much  more  so  than  I  could,  showing  its  utility  and 
value.  But  I  must  sa)'  in  Hamilton  the  batteries  have 
been  in  a  year  and  a  half  and  they  practically  do  as 
well  as  they  did  when  they  were   installed.      One   thing 


iilv,   iqo» 


THE  CANADIAN   ELECTRICAL  NEWS 


'25 


about  the  batteries  that  we  weie  anxious  and  fright- 
ened about  was  that  we  would  not  be  able  to  keep 
them  in  good  shape,  that  they  would  deteriorate  ma- 
terially. We  found  no  trouble  in  Hamilton.  The  bat- 
tery probably  looks  as  well  to-day  as  it  did  when  we 
put  it  in  first.  We  have  been  able  to  carry  our  rail- 
way loads  in  times  of  emergency  when  we  could  not 
have  done  it  otherwise. 

The  President  :  Have  you  any  direct  current  system 
aside  from  your  railway  service  ? 

Mr.  Martin  :  We  have  a  250-volt  power  service 
which  is  not  used  with  the  battery  at  all. 

The  President  :  Vou  use  the  battery  simply  for  the 
railway  ? 

Mr.  Martin  :   For  the  railway  peaks. 
The    President  :  What    capacity    have    you    got    in- 
stalled ? 

Mr.  Martin  :   400  ampere  cells. 

Mr.  J.  J.  Wright  moved,  duly  seconded,  that  ihe 
thanks  of  the  Association  be  tendered  to  Mr.  Dion  tor 
his  paper  on  the  storage  battery. 

The  President  put  the  motion  which,  on  a  vote  hav- 
ing been  taken,  was  carried  amid  applause. 

The  President  :  It  is  always  to  be  regretted  that  we 
have  not  unlimited  time  when  such  an  interesting 
pMper  as  this  is  presented. 

Mr.  Dinn  :  I  do  not  want  to  take  up  too  much  time, 
but  I  would  like  to  impress  upon  you  the  significance 
of  what  Mr.  Murphy  has  said  in  his  discussion  on  this 
p  iper.  What  Mr.  Martin  has  said  regarding  the  plant 
in  Hamilton  shows  in  a  general  manner  all  that  the 
storage  battery  will  do.  I  think  the  Hamilton  plant 
shows  the  utility  of  the  battery  in  all  its  different  phases. 
But  the  value  of  the  battery  as  an  emergency  reserve 
was  never,  to  my  mind,  illustrated  in  such  a  striking 
manner  as  in  the  instance  which  Mr.  Murphy  men- 
tioned. I  happened  to  be  there  at  the  time  in  Cincin- 
atti  ;  we  had  a  sort  of  a  cloud  burst ;  in  the  space  of  a 
few  minutes  it  changed  from  day-light  to  almost  ab- 
solute darkness,  and  just  as  he  says,  there  was  no  pos- 
sibility of  getting  the  machinery  started  quickly  enough 
to  meet  the  demand  for  light  ;  they  simply  could  not  do 
it,  and  while  they  were  trying  to  do  it  the  storage  bat- 
tery was  doing  the  work,  and  the  recording  ammeter 
showed  that  the  battery  had  been  discharged  at  5000 
amperes  or  25  per  cent,  over  its  greatest  rate  or  capa- 
city. That  impressed  ine  very  forcibly  ;  there  was  no 
accident,  the  storm  went  on  and  everybody  had  their 
lights  ;  there  was  nothing  wrong,  but  if  there  had  been 
no  battery  it  would  have  been  very  wrong  indeed.  I 
find  a  great  many  people  dismiss  the  storage  battery 
subject  by  saying  a  battery  costs  too  much,  the  first 
cost  is  terribly  high,  we  cannot  touch  it.  My  plt:a  was 
this,  that  you  should  not  dismiss  the  subject  in  that 
way,  but  that  you  should  take  it  up  in  connection  with 
your  plant  and  see  what  it  does  cost  and  possibly  you 
can  solve  the  problem  in  favor  of  the  batteries,  and  if 
it  results  in  economy,  even  though  it  is  a  very  small 
economy,  I  think  you  should  use  the  battery  because 
you  have  the  other  advantages,  better  regulation, 
emergency  reserve,  and  so  on. 

Mr.  Lambe  :  Batteries  are  useful,  I  suppose,  in  con- 
nection with  railway  w-ork.  Would  some  member  give 
us  roughly  the  weight  per  h.  p.,  the  cost  per  h.p.  and 
the  average  weight  of  maintenance. 

The  President  :  And  may  I  add  to  that,  I  would  like 
to  know  what  the  o\erloading  capacity  is  ?  Mr.  Rey- 
nolds will  you  give  us  information  on  those  points  ? 

Mr.  Reynolds  :  In  reply  to  your  question,  referring 
to  the  overload  capacity  of  storage  batteries,  it  will  be 
necessary  for  me  to  know  what  you  mean  by  that.  I  do 
not  know  whether  you  are  all  familiar  with  the  ways  in 
which  batteries  actually  operate.  In  railway  work  it 
is  very  different  from  central  station  work.  In  railway 
work  we  have  what  we  term  "fluctuations,"  these  being 
heavy  changes  of  load  lasting  for  a  few  seconds  or  atew 
minutes  only.  We  do  not  term  these  sudden  increases 
in  loads  "peaks."  We  apply  the  term  peak 
to       the      long       and       gradual      increase      of      load 


which  you  find  during  the  heavy  hours  upon  the  average 
lighting  circuit.  For  example  :  take  the  railway 
plant  right  here  in  Quebec.  While  I  was  standing 
yesterday  before  the  ammeter,  the  load  fluctuated  from 
200  to  1,500  amperes  within  two  or  three  minutes.  In  a 
case  of  this  kind  we  would  determine  the  average  load 
by  taking  a  series  of  five  or  ten  seconds  readings.  This 
average  load  only  would  be  placed  upon  the  generator, 
and  the  battery  used  to  take  the  fluctuations  above  and 
below  that  average  load.  The  result  of  this  is  that  the 
battery  actually  discharges  for  a  very  short  portion  of 
the  time  only,  although  as  usually  installed  it  will  have 
sufficient  capacity  to  maintain  a  load  represented  by 
the  amount  of  the  fluctuations  for  a  period  of  one  hour 
continuously.  Used  in  this  way  a  battery  has  a  very 
considerable  overload  capacity  but  it  is  itnpossible  to 
state  just  what  it  is.  In  cases  of  emergency  I  have  seen 
momentary  overloads  as  high  as  100  and  even  200%. 
In  central  station  work,  the  battery  is  installed  for  the 
purpose  of  carrying  a  peak  lasting  for  several  hours, 
and  the  output  of  the  battery  is  therefore  rated  in 
actual  ampere  hours.  For  example,  we  have  a  peak 
w4iich  lasts  three  hours,  and  say  it  is  equivalent  to 
4,000  ampere  hours.  Now,  what  the  overload  capacity  of 
a  battery  installed  for  this  purpose  is  depends  entirely 
upon  the  size  of  battery  installed.  If  a  battery 
rated  at  4,000  ampere  hours  is  installed,  its  capacity 
should  be  considered  exhausted  upon  the  peak.  It  is 
advisable  in  installations  of  this  kind  to  install  extra 
plates  in  each  cell  so  that  a  certain  reserve  in  capacity 
is  obtained,  and  of  course  this  reserve  represents  what 
might  be  termed  the  overload  capacity  of  the  battery. 
Now,  in  regard  to  the  other  questions.  In  reference 
to  the  weight  per  horse  power,  we  make  so  many  dif- 
ferent types  that  I  can  answer  this  in  a  general  way 
only.  We  range  anywhere  from  60  pounds  up  to  300 
pounds  or  more  per  horse  power  hour,  taking  into  con- 
sideration our  latest  types  of  automobile  batteries,  and 
our  heaviest  types  of  central  station  batteries.  The 
latter  type,  of  course,  we  do  not  try  to  make  light.  The 
cost  of  batteries  also  varies  considerably.  Expressed 
in  k.  w.  hours  ths  cost  of  central  station  lighting  bat- 
teries will  range  from  $50  to  $125  per  k.w.  hour,  de- 
pending upon  the  size  and  upon  the  rale  of  discharge. 
In  railway  batteries  it  will  range  somewhere  around 
$100,  at  the  hour  rate.  I  have  seen  it  down  as  low  as 
$85  and  as  high  as  $125.  That  is  the  complete  cost, 
of  course.  As  to  the  depreciation  of  these  plates. 
There  are  in  the  neighborhood  of  400,000  h.p.  hours 
in  batteries  in  operation  at  the  present  time  in  the 
United  States.  The  depreciation  of  these  plants  depend 
within  certain  limits  upon  the  conditions  of  operation, 
and  I  find  that  the  human  factor  has  a  great  deal  to  do 
with  the  cost  of  maintaining  batteries.  I  have  seen 
some  batteries,  which  within  three  or  four  years  show 
very  considerable  signs  of  depreciation,  due  to  the 
abuse  they  have  received  at  the  hands  of  the  man  who 
is  supposed  to  take  charge  of  it,  but  I  am  glad  to  say 
that  these  are  isol  ited  cases.  On  the  other  hand  many 
of  our  earlier  plants,  w  hich  have  been  in  constant 
operation  for  seven  or  eight  years  show  very  little,  if 
any  depreciation.  Our  experience  extending  over  10 
years  and  covering  several  hundred  plants  shows  that 
when  a  plant  is  operated  with  ordinary  intelligence  the 
depreciation  to  be  expected  can  be  taken  care  of  by  an 
annual  charge  of  not  to  exceed  6  per  cent.  It  is  only 
fair  to  slate  that  the  depreciation  of  a  battery  is  affecteil 
by  the  amount  of  work  it  is  called  upon  to  do,  and  this 
figure  of  6  per  cent,  is  given  upon  the  assumption  that 
the  battery  will  be  called  to  do  a  normal  amount  of 
work.  Were  this  amount  of  work  materially  reduced, 
the  depreciation  would  be  considerably  lessened. 

Mr.  Lambe  :  That  would  not  include  maintenance  ? 

Mr.  Reynolds  :  That  is  what  we  call  maintenance. 
We  do  not  consider  there  is  any  such  thing  as  depreci- 
ation, and  I  was  incorrect  in  using  this  term.  If  you 
put  in  a  battery  to-day,  and  at  the  end  of  four  or  iive 
years  you  find  it  necessary  to  renew  some  of  the  posi- 
tive plates,  you  necessarily  will  install  plates  of  the 
most    recent    design,    whi^h   will    involve   all   improve- 
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ments  of  the  four  or  five  years.  The  result  is  that  if 
the  battery  be  properly  maintained  it  is  maintained 
up  to  the  standard,  and  the  batter)-  has  no  deprecia- 
tion. We  call  it  maintenance,  and  that  is  really  ihe 
correct  teim  applied  to  a  battery. 
Mr.  Lambe  :   Thank  you. 

The  President  :  We  are  very  much  indebted  for  that 
information. 

The  President  :  I  will  call  on  Mr.  Evans  to  present 
his  paper,  the  subject  of  which  is  "Electric  Suburban 
Railways".      (See  page   127). 

Mr.  Evans:  I  might  preface  my  remarks  by  stating 
that  the  subject  of  the  paper  is  more  applicable  to  steam 
railroad  managers  than  to  an  electrical  convention  ;  at 
the  same  time,  it  points  out  the  great  advantages  of 
electric  railways.  With  relerence  to  Montmorency,  I 
think  it  is  important  to  mention  that  in  1901  the  Kent 
House  and  all  the  properly  that  we  saw  yesterday  was 
not  in  existence ;  that  is,  the  building  was  there,  but 
it  was  not  open  to  the  public,  and  it  had  not  been 
thought  ofasaplace  of  resort  for  the  citizens  of  Que- 
bec, yet  notwithstanding  that  you  see  we  carried  64,000 
passengers  la>t  year  and  only  17,000  the  year  previous. 
The  President:  You  have  heard  this  very  interesting 
paper,  which  we  are  all  the  better  able  to  appreciate 
after  our  very  delightful  excursion  of  yesterday  after- 
noon. W'hile  we  naturally  would  conclude  that  rapid 
development  of  the  road  would  have  been  made  under 
the  able  management  of  Mr.  Evans,  it  hardly  occurred 
to  me  there  would  be  such  rapid  progress  as  shown  by 
Mr.  Evans'  paper  which  is  now  before  you  for  discussion. 
Mr.  Evans  :  I  might  add  for  the  information  of  the 
members  one  feature,  that  is  the  absolute  necessity  i^f 
having  standard  railway  car-wheels  M.  C.  B.  standard. 
Of  course,  they  are  not  suitable  and  )0u  cannot  run 
them  over  city  tracks;  the  flange  is  too  deep,  but  it  you 
want  a  high  speed  suburban  service  it  is  absoluiely 
necessary  you  should  have  standard  wheels  so  that 
there  is  no  danger  of  their  running  off  the  tracks  at 
the  diflferent  frogs  and  switches. 

The  President  :  Vou  must  have  found  it  ver\  nnuh 
to  your  advantage  to  have  put  in  the  ballast  you  have 
there  and  the  heavy  rail  ? 

Mr.  Evans  :  Undoubtedly.  That  was  one  of  the 
points  1  omitted  to  mention.  Before  we  put  in  Ihe 
double  track  «e  were  operating  on  the  old  track,  56 
pound  rail,  with  ordinary  old  fashioned  single  fish 
plates.  The  traffic  increased  to  such  an  extent  that  we 
had  positively  to  double  the  track  the  first  six  or  seven 
miles,  and  in  doing  so  we  put  in  70  pound  rails  and  a 
special  fi-'h  plate  three  feet  in  length,  double  angle,  an 
angle  on  both  sides  ;  the  result  of  that  has  been  very 
satisfactory,  so  much  so  that  my  electrical  engineer  has 
tested  the  power  taken  in  running  the  cars  on  both 
tracks.  On  the  old  track  it  takes  10  b.p.  more  to 
operate  our  48,000  pound  car  than  it  does  on  the  new 
track,  showing  the  advantage  of  having  the  heavy  rail 
and  good  joints,  which,  in  my  opinion,  is  more  im- 
portant than  the  heavy  rail.  The  broken  stone  ballast 
whilst  making  a  more  rigid  roadbed  has  proved  very 
beneficial  in  bringing  up  the  old  track  and  also  in 
adding  to  the  life  of  the  ties. 

Mr.  Reynolds  :  I  would  like  to  ask  Mr.  Evans  a 
question  in  regard  to  the  distribution  of  his  power. 
Is  there  a  sub-station  on  the  road  beyond  the  power 
house,  or  is  all  that  poriion  of  the  road  fed  direct  from 
the  power  house.  I  would  also  like  to  know  how  long 
this  portion  of  the  road  is. 

Mr.  Evans  :  The  power  is  taken  from  a  600  k.w.  a. 
c.  d.c.  generator  at  Montmorency,  seven  miles  from 
Quebec  ;  there  on  the  d.c.  end  we  distribute  seven 
miles  to  Quebec  and  seven  miles  from  Montmorency, 
making  14  miles  direct  distribution  on  that  machine. 
We  send  a.c.  current  to  Ste.  Anne  de  Beaupre,  14 
miles  away  at  11,000  volts  ;  there  it  passes  through  a 
200  k.w.  rotary  transformer  and  feeds  back  seven  mi'es 
in  this  direction  or  westerly  to  meet  the  d.c.  current 
coming  forward  from  Montmorency,  and  7  miles  easter- 


ly from   St.    .\nne   de   Beaupre   to   the   end  of  the   line. 

Mr.  Thornton  :  Without  wishing  to  stop  any  future 
discussion  on  this  paper,  I  would  like  to  move  a  very 
hearty  vole  of  thanks  to  Mr.  Evans  for  his  int.r- 
esting  paper.  The  po-sibility  of  investments  and 
profiiable  returns  in  suburban  railroad?  and  the  results 
obtained  with  the  enterprising  management  of  Mr. 
Evans  is  a  revelation  to  most  of  the  members  here 
present.  There  are  many  railroad  men  here  and  we 
would  like  very  much  to  hear  their  opinions  on  the 
subject.  Again,  I  would  like  to  move  a  hearty  vote  of 
thanks  to  Mr.  Evans  for  his  paper  ;  it  has  been  ex- 
tremely interesting. 

Mr.  Dion  :   I  second  the  motion. 

The  President  put  the  motion  which,  on  a  vote  hav- 
ing been  taken,  was  declared  carried  with  applause. 

The  President  :  If  there  is  no  further  discussion  on 
Mr.  Evans'  piper  I  will  ask  Mr.  Yule  and  Mr.  Dion  to 
escort  our  newly  elected   President  to  the  Chair. 

The  President  elect,  Mr.  B.  F.  Reesor,  was  escort  d 
to  the  chair  by  Mr.  Yule  and    Mr.  Dion  amid  applause. 

Mr.  Reesor:  Gentlemen,  I  thank  you  for  the  honor 
you  have  conferred  upon  nie  in  electing  me  as  President 
of  your  Association,  —  the  highest  honor  in  the  gift  of 
the  Association.  I  deem  it  an  honor,  and  I  fell  a  liitle 
timidity  in  accepting  the  office,  but  it  stems  to  be  so 
unanimous  that  I  realize  I  will  have  the  hearty  coopera- 
tion ol  the-executive  and  members  of  the  Associaiion, 
and  I  think  we  will  probably  he  able  to  get  along.  I 
am  extremely  pleased  that  our  next  meeti rg  will  be  in 
Toronto;  it  will  be  near  our  own  home  and  we  hope  to 
see  you  all  at  that  Convention  next  year  with  a  large 
increase  in  the  membership.  I  notice  by  the  clock  lliat 
we  have  Very  liitle  time  to  spare,  and  if  there  is  any  m  re 
business  to  proceed  with  we  will  now  take  it  up.  1 
thank  you  again  for  the  honor  you  have  conferred  upon 
me.      (  Applause.  ) 

Mr.  Dion  :  Mr.  President,  1  would  like  to  take  this 
first  opportunity  after  your  installation  to  propose  a  vote 
elf  thanks  to  our  retiring  President,  Mr.  Geissler.  You, 
as  a  member  of  the  Executive  Committee,  know  better 
perhaps  than  the  members  in  general  the  zeal  which  Mr. 
Gossler  has  displayed  in  connection  with  his  office. 
During  the  organization  of  this  particular  convention  I 
have  been  closely  associated  with  him,  not  as  a  helper 
to  any  extent,  but  v\e  have  been  in  very  frequent  com- 
munication, and  I  have  been  able  to  realize  how  very 
great  a  portion  of  the  load  he  has  hatl  to  carry  and  how 
much  zeal  and  activity  he  has  displayed  and  how  much 
we  owe  10  him  for  the  success  of  this  Convention,  which 
is  very  great;  and  it  gives  me  much  pleasure  to 
move  this  resolution  which  I  have  no  doubt  will  be  car- 
ried enthusiastically. 

Mr.  Leonard  :  I  second  the  motion. 

Mr.  Reesor  :  I  can  assure  you  the  Executive  Com- 
mittee and  the  officers  have  found  Mr.  Gossler  a  most 
indefatigable  worker  and  hustler,  a.s  the  saying  is, 
from  away  back,  and  I  am  pleased  that  he  will  be  on 
the  Executive  still,  and  I  may  say  jus^  here  that  I  am 
very  much  gratified  with  the  personnel  of  the  Executi\e 
for  the  coming  year.  You  have  heard  the  motion  that 
a  hearty  vote  of  thanks  be  acceirded  our  late  President. 
.All  in  favor  of  that  motion  will  signify  it  bv  standing 
up. 

The  numbers  rose  in  a  body,  Mr.  Leonard  com- 
menced, and  was  joined  by  the  members  in  singing 
"  For  He's  a  Jolly  Good  Fellow,"  after  which  three 
cheers  and  a  tiger  were  given  for  Mr.  Gossler. 

Mr.  Gossler  :  Mr.  President  and  members,  I  thought 
the  time  had  arrived  when  I  had  escaped  and  would 
not  be  called  upon  to  make  a  speech.  I  simply  s.iy  T 
thank  you  very  much,  and  wish  to  take  this  occasion, 
as  I  have  personally,  of  thanking  the  committees  and 
the  entire  Association  for  the  support  they  have  given 
me  during  the  past  year.  I  bespeak  for  our  President, 
Mr.  Reesor,  the  same  enthusiastic  support  that  has 
been  given  to  me.      (Applause). 

On  motion  of  Mr.  J.  J.  Wright,  duly  seconded,  the 
Convention  adjourned  to  meet  in  Toronto  in  1903. 
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SOCIAL  EVENTS, 

On  Wednesday  afternoon  the  delegates  were  con- 
veyed by  special  cars  to  the  substations  of  the  Jacques 
Cartier  Electric  Co.,  and  the  Quebec  Railway  Light 
and  Power  Co.,  a  halt  being  maile  at  the  latter  com- 
pany's oar  barns  for  tiie  purpose  of  hearing  Mi. 
Lambe's  interesting  paper. 

By  courtesy  of  Lieut. -Col.  Wilson,  R.  C.  A.,  the 
Royal  Canadian  Artillery  BantI  gave  a  promenade  con- 
cert on  Dufferin  Terr.ice,  on  the  evening  of  June  12th. 
The  delightful  music,  coupled  with  the  beauty  of  the 
electrical  decorations,  drew  to  the  spot  thousands  of  the 
citizens  who  shared  with  the  visitors  the  enjoyment  of 
the  occasion. 

The  trip  by  special  steamer  around  the  Island  of  Or- 
leans visiting  en  route  the  docks,  harbor  and  site  cif  the 
new  Quebec  bridge,  by  invitation  of  Mr.  Frederic 
Nicholls,  \'ice-President  and  general  manager  of  the 
Canadian  General  Electric  Co.,  proveo  most  enjoyable, 
and  brought  to  a  fitting  close  the  convention. 

About  one  hundred  members  and  invited  guests  at- 
tended the  annual  Association  banquet  at  the  Chateau 
Frontenac  on  the  evening  of  the  12th  June.  Among 
those  present  were  the  following  :  Hon.  L.  R. 
Pelletier,  Hon.  G.  Tanguay,  C.  Baillairge,  H.  M. 
Price,  H.  Reed,  E.  Pope,  F.  C^irrel,  O.  J.  Be^^in,  J.  J. 
O'Flaherty,  Dr.  Stewart,  Dr.  Phillips,  P.  Meyers. 
The  tables  were  attractively  decorated  with  flowers  and 
miniature  electric  lamps.  The  President,  Mr.  P.  G. 
Gossler,  ably  fulfilled  the  duties  of  chairman  and  toast- 
master.  The  toasts  were  "The  King"  "  The  Presi- 
dent of  the    United   States"    "Our    Guests." 

At  2  p.m.  on  Thursday  a  trip  was  made  to  the  cele- 
brated Montmorency  Falls  and  the  shrine  of  St.  Anne 
de  Beaupre.  The  train  was  in  charge  of  Mr.  Ed.  A. 
Evans  general  manager  of  the  road.  At  the  falls  an 
inspection  was  made  of  the  generating  station,  from 
which  current  to  operate  the  road  is  transmitted  in  both 
directions.  This  station  haslormany  years  beenincharge 
of  Mr.  Lewis  Burran,  who  was  on  hand  to  give  all  im- 
formation.  This  was  the  first  successful  long-distance 
transmission  line  to  be  put  in  operation  in  Canada. 
When  Mr.  Fred.  Thomson, then  electrician  of  the  Royal 
Electric  Co.,  Montreal,  suggested  the  possibility  of 
lighting  the  streets  of  Quebec  by  arc  lamps  supplied 
with  current  generated  at  Montmorency  Falls, he  was  the 
subject  of  much  ridicule,  which  changed  to  admiration 
when  he  had  successfully  demonstrated  the  practicability 
of  his  ideas. 


ELECTRIC  SUBURBAN  RAILWAYS. 

Bv  E.  A.  Evans. 

A  paper  was  recenily  read  by  Mr.  C.H.  Davis,  C.E., before  the 
Canadian  Social}'  of  Civil  Engineers,  on  the  compel ition  of  steam 
vs.  electric  parallels,  in  which,  among  other  conclusions,  IVlr. 
Davis  look  the  ground  that  "steam  railroads  will,  in  the  near 
future,  handle  their  suburban  and  short  distance  intenirban  pas- 
senger traffic  and  mail,  express,  baggage  and  light  local  freight 
carried  in  said  suburban  and  interurban  p.issenger  trains  by 
electric  motive  power;  and  this,  irrespective  of  whether  operat- 
ing expenses  are  affected  favorably  or  unfavorably."  In  this 
conclusion  the  writer  firmly  agrees,  and  proposes  to  show  that 
to  carry  out  this  conclusion  it  is  not  even  necessary  to  construct 
a  parallel,  but  on  the  contr.iry,  steam  trains  and  electric  cars 
can  be  safely  operated  upon  one  and  the  same  tra^k. 

The  writer  (as  manager  of  the  Quebec  Railway,  Light  & 
Power  Company,  part  of  which  company  was  formerly  the 
Quebec,  Montmorency  &  Charlevoix  Railway,  a  steam  road  op- 
erating between  the  city  of  Quebec  and  Ste.  Anne  de  Beaupre 
and  Si.  Joachim,  a  distance  of  30  miles,)  inaugurated  a  service  of 
electric  cars  upon  the  same  track  and  running  between  the  usual 
steam  railway  service.  The  scheme  was  generally  considered  a 
bold  one  and  one  that  would  not  meet  with  the  success  antici- 
pated, the  results,  however,  as  will  presently  be  shown,  have 
more  than  justified  the  innovation  and   the  expenditure  incuired. 

The  Quebec,  Montmorency  &  Charlevoix  Railway,  as  it  was 
formerly  called,  after  leaving  Quebec,  passes  along  the  flats 
comprising  the  north  shore  of  the  Iviver  St.  Lawrence;  for  si.x 
miles  there  is  a  continuous  row  of  farmers'  and  other  dwellings 
running  on  holh  sides  of  the  highway,  which,  however,  is  on  tlie 
top  of  a  cliff  running  parallel  to  the  railway  .and  at  a  distance 
varying  fioni  one  half  to  one  mile  from  the  track;  at  Montmor- 
ency, the  line  runs  through  a  small  village,  the  inhabitants  of 
which  are  mostly  operatives  in  a  large  cotton  factory,  and  from 
here  the  line  runs  through  the  following  parishes: — L'.Vnge 
Gardien,  population  about  1400;  Chateau  Richer,  population  about 


2000;  Ste.  Anne  ile  Beaupre,  p^ipulatiou  ahoul  I50.>  and  St. 
Joachim,  population  about  1000.  Before  the  innovation  of  the 
electric  system,  this  population  were  served  in  the  winter  by  two 
daily  steam  trains  leaving  Quebec  at  8.50  a.m.  and  5.15  p.m.  and 
leaving  Ste.  Anne  de  I-ieaupre  at  7.15  a.m.  and  11.40  a.m.  In 
the  summer  by  four  daily  steam  trains,  leaving  Quebec  at  7.30 
a.m.,  to  a.m.,  5  p.m.  and  6.  i:;  p.m.  and  Ste.  Anne  at  545  a.m., 
7.23  a.m.,  11.50  a.m.,  and  4.10  p.m.  There  was  also  an  addi- 
tion.al  steam  train  between  Quebec  and  Montmorency,  leaving 
Quebec  at  2  ii.m.  and  relurning  at  3  45  p.m.  Special  trains,  as 
required,  were  also  put  in  service  to  convey  the  large  numbers 
of  pilgrims  \'isiting  the  Shrine  of  Stt.  Anne. 

The  residents  in  the  thickly  inhabited  portion  on  top  of  the 
cliff,  between  Quebec  and  Montmorency,  previously  mentioned, 
did  not  patronize  the  railway,  but  travelled  by  omnibuses,  of 
which  there  were  eight  or  ten. 

In  the  year  prior  to^he  introduction  of  the  electric  cars,  viz., 
1899,  the  steam  trains  carried  253,054  passengei*'-,  including 
about  41,500  pilgrims  to  Ste.  Anne  de  E?eaupre.  This  did  not 
appe;ir  to  the  writer  to  be  satisfactory,  especially  during  the 
winter,  when  residents  would  take  adv.intage  of  the  good  winter 
roads  and  drive,  rather  than  have  the  inconvenience  of  having 
to  wait  and  be  at  a  railway  station  at  a  certain  fixed  time  to 
catcli  a  train.  As  a  result  it  was  decided  to  electrically  bond 
the  existing  track,  pwt  up  an  overhead  trolley  wire,  high  enough 
to  allow  of  brakesmen  tra\  clling  with  safety  on  top  of  box  and 
freight  cars,  put  in  an  A.  C,  D.  C.  generator  at  the  electric 
power  station  at  Montmorency,  and  operate  electric  cais  be- 
tween the  steam  trains.  These  cars  were  each  equipped  with 
four  50  h.  p.  motors  and  Westinghouse  air  brakes,  operated  by 
an  independent  motor,  and  were  so  geared  as  to  be  capable  of 
running  at  a  speed  of  45  miles  an  hour,  standard  railway  c.r 
wheels  being  used. 

The  cost  of  this  work -for  the  30  i^iiles  of  track  was  as 
follows  : 

Electrically  bonding  existing  track $     5,022 

Overhead  trolley,  including  poles,  etc 68,804 

6    large   double   truck    cars,    seating   cap.iciiy    54,    with 

motors,  etc.,  complete 51,606 

0[ie  600  K.  W.  A.  C.  D.  C.  generator  and  water 
wheel  and  one  200  k.  w.  rotary  transformer  at 
St.  .Anne,  including  switchboards,  etc 43,943 


$169,375 

Upon  its  completion,  in  addition  to  the  regular    steam    railway 

service,  which    was    continued    as    before,    cars    were    sent    out 

between  Quebec  and    Montmorency    e\ery    hour    between    6.30 

a.m.    and    930  p.m.,   and    between    Quebec    and    Ste.    Anne  de 

Beaupre  about  e\'ery  three  fiours,  and  the  following  comparative 

statement  shows  the  result  of  the  year's  operation   in    1901,   from 

which  it  will  be    noted    that    there  was    an    increase    of   218,320 

passengers  carried  and  an  increased  revenue  of  $29,071.39,   with 

an  increased  expenditure  of  $5,698.46.      From    30th    June,     1901, 

to  dale,  (i2th  June,   1902),  there  has  been  a    further    increase    of 

86,392  passengers  over  the  corresponding  period  of  last  year. 

Comparative    St.^tement    of    Tickets    Sold   at  Different 

Stations. 

1899  1901 

Steam  Sieam  and  Electric. 

Passengers       Amount       Passengers       .Vmount 

Quebec 108,103       $20,107.20         259,364       $33,976.70 

"    Pilgiims 4>.3-9  7.6S7.35  106,280  13,922.34 

Headleyville 2,431  452.30  4.7,S9  623.45 

Beauport 20,241  1,626.25  47'-.37  4.991.40 

Montmorency.    ..      17,070  2,963.60  64,5^5  6,^94. 31 

L'Ange     (iardien      11,062  1,427.10  i.S.669  2,048.25 

Chateau  Richer..      12,652  2,274.25  18,885  2,879  70 

Sle.  Anne 23  73S  4. 569-45  33. '90  5.4'''4- S5 

Beaupre 2  igS  463.60  3,691  (511.50 

St.  Joachim ,2.920  56300  if.557  1,596.62 

Agencies   11,310  2,087.45  7. -^07  944.12 


Totals 253,054       $44,221.55  571.374      $73.29-'-94 

The  cperaiioiis  for  the  year  1900  are  omitted,  as  the  work 
of  electrifying  the  road  was  only  partially  completed. 

The  omnibuses  previously  referred  to  have  been  run  out  ot 
business,  notwithstanding  the  inconvenience  of  passengers  h.a\ - 
ing  to  walk  up  the  cllfF  to  get  to  the  public  road  and  their  houses, 
and  traffic  has  now  so  much  increased  that  it  has  been  found 
necessary  to  run  c  irs  every  halt  hour  between  Quebec  and 
Montmorency  .and  about  every  hour  between  Quebec  and  St. 
.Anne  ;  and  in  addition  the  steam  trains  are  run  as  formerlv.  On 
Sundays  and  holidays  llie  resources  of  the  Company  are  so  fully 
taxed  that  it  has  been  found  necessar\'  to  increase  the  rolling 
slock  with  cars  having  a  sealing  capacity  for  1 20  passengers, 
and  in  addition  to  the  regular  cars,  to  run  specials  ;it  from  ten  to 
fitteen  minutes  interval.  It  has  also  been  found  absoluteb'  neces- 
sary to  construct  a  double  track  between  Quebec  and  Mont- 
morency. 

The  writer,  as  an  old  steam  railway  engineer,  would  like  very 
much  to  enlarge  upon  the  subject  of  suburban  railways  and  tfie 
desirabilit}-  of  steam  railw.a)-  managers  studying  and  tjiking  up 
the  subject,  but  sufficient  lias,  however,  been  said  to  show  that 
it  is  ad\'isable  and  in  the  interests  of  their  companies  to  leave 
the  old  groove  and  not  to  allow  other  and  independent  street 
railways  to  compete  for  suburban  traffic.  It  miglit  perhaps  be 
as  well  to  mention  that  notwithstanding  the  traffic  above 
mentioned,  steam  freight  and  special  pilgrimage  trains  are 
being  constantly  handled  and  that  no  collision  or  any  other 
accident  has  so  far  occurred. 


128 


THE  CANADIAN   ELECTRICAL  NEW8 


July,    1902 


THE  USE  OF  STORAGE  BATTERIES  !N  ELECTRIC 
DISTRIBUTION  SYSTEMS. 

Bv  A.  A.  Dion. 

The  writer's  experience  with  storage  batteries  in  the 
early  years  of  their  commercial  application,  when  little 
was  known  as  to  their  limitations  and  too  much  was  ex- 
pected of  them,  while  it  made  him  fully  acquainted  with 
theii  inherent  defects,  some  of  which  have  since  been 
partly  remedied,  left  a  lasting  impression  on  his  mind  of 
their  valuable  properties. 

This  impression  was  not  generally  shared  by  those  en- 
gaged in  electrical  work  at  the  time.  Indeed,  there  was 
a  prevalent  prejudice  in  America  against  the  storage  bat- 
tery, but  this  was  generally  most  pronounced  in  those 
who  knew  the  least  about  their  behavior  from  actual  ob- 
servation. This  prevailing  antipathy,  which  found  expres- 
sion in  loud  denunciation  and  severe  condemnation  of  the 
apparatus,  could  be  traced  to  failures  in  their  use  which 
were  mostly  due  to  two  general  causes,  namely,  the 
employment  of  the  batteries  in  services  for  which  they  were 
unfitted,  and  the  weak  mechanical  construction  of  the  cells 
first   put  on   the   market. 

Nothing,  perhaps,  contributed  so  much  to  their  bad 
reputation  as  the  failures  which  followed  their  adaptation 
to  city  traction  systems  in  the  storage  battery  car.  This 
service  had  been  found  too  severe  for  the  batteries  as  they 


scope  of  this  paper  to  enter  more   fully  into  their  descrip- 
tion. 

Then  there  came  a  consolidation  m  America  of  the 
various  storage  battery  interests,  and  this  led  to  a  pro- 
cess of  selection  and  elimination,  from  which  was  evolved 
a  stronger  and  better  battery  than  had  been  made  before. 
A  cell  in  which  everything  had  not  been  sacrificed  to 
weight,  but  one  capable  of  meeting  fully  the  requirements 
of  commercial  usage  in  those  fields  of  application  for 
which  experience  has  shown  the  storage  battery  to  be 
fitted.  Then  the  range  of  application  was  narrowed,  and 
the  battery  was  not  allowed  to  he  sold  for  uses  where  fail- 
ure might  be  expected,  and  thus  was  the  previously  un- 
enviable reputation  of  the  storage  battery  largely  redeemed. 

So  many  successful  applications  have  since  been  made 
that  the  electrical  engineer  cannot  now  afford  to  ignore 
the  storage  battery  as  a  factor  in  the  design  of  electrical 
plants  for  railway,  light  or  power  supply. 

It  has  been  the  general  practice  in  designing  electric 
light  and  power  stations  and  in  selecting  the  equipment 
most  suitable  for  the  work  to  be  performed,  to  consider 
every  type  of  generating  apparatus  and  auxiliary  devices, 
except  the  storage  battery.  When  it  was  introduced  it  was 
generally  an  afterthought,  or  a  means  of  overcoming  a 
difficulty  which  had  developed  in  the  operation  of  a  plant. 
.\s  the  storage  battery  factor  has  in  many  cases  a  distinct 
bearing  on  the  capacity  of  the  generating  plant,  much  out- 
lay and  expense  would  often  have  been  saved  by  providing 
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were  then  made,  just  as  the  first  electric  motors  employed 
in  street  railway  work  'Were  found  to  be  inadequate  for 
good  and  reliable  service.  The  batteries  lacked  mechanical 
strength,  the  forming  processes  were  imperfect,  proper 
adhesion  of  the  active  material  to  the  supporting  plates  or 
grids  was  not  secured,  the  importance  of  using  a  pure 
electrolyte  was  not  well  understood,  and  the  results  were 
unsatisfactory  operation,  rapid  deterioration,  and  loss  of 
capacity. 

So-called  new  types  were  constantly  being  evolved. 
Many  and  ingenious  were  the  means  employed  to  over- 
come the  defects  which  had  developed  in  practice.  In 
reality  all  these  devices  v.cre  mere  uicidificatiTiis  in  the 
design,  mechanical  construction,  or  manner  of  forming  of 
two  fundamental  types,  the  "  Phmte  "  clcctri.lytic  cell  and 
the  "  Faure  "  pasted  cell,  named  after  their  inventors. 

The  work  of  Gaston  Plante,  which  resulted  in  the  sec- 
ondary or  storage  battery,  stands  out  in  the  history  of 
electrical  development  as  a  shining  example  of  exhaustive 
investigation.  So  thoroughly  did  he  treat  the  subject  of 
secondary  generation  of  electric  currents  by  means  of  the 
lead  accumulator,  that  little  was  left  for  others  to  do 
in  that  line  of  work  but  to  invent  variations  on  the  orig- 
inals  which   he  had   established. 

Later,  other  types  were  brought  out.  in  which  other 
substnnces  than  lead  were  used  for  plates,  and  electrolytes 
of   various  kinds   were   employed,   but   it  is   not   w'ithin  the 


for  the  battery  in  the  first  place  as  an  integral  part  of  the 
installation. 

The  writer  does  not  claim  that  it  is  advisable  to  use 
batteries  in  all  kinds  of  electric  plants,  or  in  any  kind  of 
plant,  under  all  conditions,  but  the  motive  of  this  paper 
is  to  enter  a  plea  for  the  due  consideration  of  the  stor- 
age battery  as  a  possible  factor  influencing  the  design  of 
electrical  installations,  with  a  view  to  their  efficient,  econ- 
omical  and   uninterrupted    operation. 

(Ine  of  the  most  serious  drawbacks  in  the  operation  of 
electric  supply  stations  is  the  Inability  to  store  the  product, 
so  that  generating  machinery  must  be  installed  of  capacity 
sufficient  to  meet  the  largest  demand,  even  if  such  demand 
only  lasts  a  few  hours,  and  is  only  made  once  a  year. 

One  of  the  things  most  sought  in  operation  is  close 
voltage  regulation,  regardless  of  the  amount  and  character 
of   the    load. 

The  storage  battery  provides  the  only  known  means 
of  reducing  the  generating  plant  and  ensuring  its  opera- 
tion under  best  conditions  for  economy,  by  taking  energy 
therefrom  during  the  hours  of  light  load  and  returning 
it  to  the  circuit  whenever  the  demand  upon  the  station 
exceeds  the  capacity  of  the   generators. 

The  storage  battery  ensures  close  regulation  of  voltage 
at  the  station  by  1  teping  pn  even'lo;.d  rn  the  gcneratirs 
and  prime  movers  (.whether  engines  or  water  wheels),  thus 
maintaining  generator  losses  constant  and  preventing  fluc- 
tuations   of  speed.     The  voltage    may   also   be    maintained 
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constant  at  the  point  of  dii^tribntion  by  placing  a  battery 
there. 

The  storage  battery  also  ensures  iniinterrupted  service, 
as  it  permits  of  shutting  down  one  or  more  units;  either 
to   make  repairs    or  for  economy  in  operation. 

These  advantages,  which  may  be  obtained  by  the  iudici- 
cious  use  of  storage  batteries,  must  appeal  to  all,  but  one 
must  closely  observe  the  behavior  of  batteries  in  practical 
operation  to  fully  appreciate  their  value.  Hence  the  writer 
would  urge  those  who  have  not  already  done  so,  to  visit 
and  study  some  of  the  battery  installations,  of  which 
many  may  be  found  in  the  United  States,  and  a  few  in 
Canada,   in   operation   under    various    conditions. 

Storage  batteries  cannot  be  charged  by  alternating  cur- 
rents, therefore  their  use  is  confined  to  installations  where 
direct  current  is  available,  but  not  necessarily  only  to 
plants  generating  or  distributing  direct  currents  exclus- 
ively. Thus,  batteries  may  be  used  in  connection  with 
the  following  systems: 

1.  Direct  current  generation  and  distribution  for  light 
and   power   services. 

2.  Direct  current  generation  and  distribution  for  railway 
service. 

3.  Alternating  current  generation  and  transmission,  and 
direct   current   distribution   for   railway   '•ervice. 

4.  Alternating  current  generation  and  transmission,   and 


occurring  at  5  o'clock,  and  one  at  8  o'clock,  separated  by 
an  interval  of  two  hours.  In  this  case  the  ma.ximum  rises 
to  36,000  amperes,  and  the  battery  absorbs  the  double  peak, 
enabling  the  generator  to  run  at  practically  the  same  load 
as   shown   on   curve    No.    i. 

The  point  brought  to  one's  mind  by  these  two  curves 
is  the  fact  that  although  the  nature  of  the  load  may  vary 
from  day  to  day,  the  actual  load  falling  upon  the  generator 
may  be  adjusted,  so  that  it  is  practically  the  same  each 
day,  the  battery  taking  the  irregularities.  This  is  of  mani- 
fest importance,  not  only  from  a  standpoint  of  efficiency, 
but  of  satisfactory  and   simple  operation. 

Curve  3  shows  the  effect  of  a  battery  operating  at 
a  sub-station.  This  curve  shows  the  current  absorbed  and 
given  out  by  the  battery  for  twenty-four  hours.  The  vari- 
ations in  this  curve  follow  the  changes  in  load  at  this  point. 
Between  4  and  6  p.m.  the  battery  is  called  upon  for  a  max- 
imum current  of  30,000  amperes.  There  are  also  other 
short  times  in  the  day,  one  between  7  and  8  in  the  morn- 
ing, one  beween  i  and  2  in  the  afternoon,  and  one 
between  8  and  9  at  night,  during  which  the  battery 
discharges. 

The  result  of  such  operaition  is  not  only  to  relieve  the 
main  station,  but  also  to  reduce  the  copper  investment 
or  copper  loss,  and  the  removal  of  the  fluctuations  of  volt- 
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direct  current  distribution  for  light  and  power  services. 

5.  Alternating  current  generation  and  distribution  for 
light  and  power  services. 

These  systems  can,  of  course,  be  mixed.  There  are 
plants    in   which   two   or   more   systems   are   combined. 

Considering  the  application  of  batteries  to  each  in  turn, 
the  mixing  or  combining  of  systems  will  not  of  course 
interfere    with    the    usefulness    of   the   batteries. 

I.  Direct  Current  Generation  and  Distribution  for 
Light  and  Power  Services. — Upon  a  system  of  this  kind 
a  battery  can  be  installed  at  the  power  house  where  the 
current  is  distributed  by  the  two  or  three  wire  method, 
or  it  can  be  located  at  a  point  out  on  the  line  near  the 
centre  of  distribution.  In  many  cases  batteries  are  used 
at  both  places  upon  the  same  system. 

The  two  curves  which  are  marked  I  and  2, 
show  the  result  of  the  operation  upon  a  large  station. 
On  curve  No.  i  the  peak  of  the  load  is  quite  long,  last- 
ing for  practically  four  hours.  This  peak  rises  to  a  max- 
imum of  30.000  amperes,  and  of  this  amount  the  battery 
carries  about  7.000  amperes,  and  the  machinery  is  kept  run- 
ning from  5.30  p.m.  until  11  o'clock  p.m.,  at  practically  a 
constant  load  amounting  to  23,000  amperes.  The  battery 
in  this  case  receives  its  charge  during  the  morning  hours. 
from  12  o'clock  midnight  until  7  a.m.  At  this  time  the 
nctual  lighting  load  is  not  much  more  than  5,000  amperes. 
Curve  2  is  of  similar  nature,  except  that  the  peak- 
is  somewhat  different.     There  are  in  reality  two  peaks,  one 


age  due  to  the  varying  drop  in  the  conductors,  caused  by 
fluctuating    loads. 

In  most  of  the  large  Edison  systems  in  the  United 
States  now  using  batteries,  the  cells  are  arranged  with 
several  end  cell  switches,  which  enable  feeders  to  be 
tapped  in  at  various  points  upon  the  battery,  thus  obtain- 
ing feeders  of  varying  pressures.  This  is  of  great  import- 
ance in  handling  distribution  over  wide  areas.  Upon  very 
large  systems,  such  as  are  represented  by  the  curves  shown, 
the  load  during  light  hours  is  of  such  magnitude  that  it 
is  not  practicable  to  shut  down  the  generating  stations, 
and  in  such  cases  the  batteries  are  very  seldom  used  for 
this  load.  Upon  smaller  systems,  however,  this  feature 
is  of  great  importance,  and  it  is  usual  to  shut  down  the 
station  say  from  11  or  12  o'clock  at  night  until  the  fol- 
lowing morning.  In  one  small  plant  not  only  was  the  bat- 
tery utilized  in  this  way  from  midnight  until  morning,  but 
during  this  time  the  plant  was  locked  up,  and  the  battery 
carried    the   load    without   attendance. 

When  a  battery  is  installed  at  the  power  house,  it  is 
not  necessary  to  adopt  the  old  system  of  using  two  gen- 
erators in  series  for  the  three-wire  system,  since  the  neutral 
can  be  taken  to  the  middle  part  of  the  battery  and  the 
battery  used  to  take  the  unbalanced  portion  of  the  load. 

2.  Direct  Current  Genrr.ation  and  Distribution  for 
Railway  Service. — It  is  evident  that  the  same  advantages 
whiclii  obtain  from  the  use  of  batteries  in  general  light  and 
power  service   will  .ipply   here.     The   charge  and  discliarge 
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curve,  however,  will  be  very  different,  as  the  peaks  01  the 
railway  load  will  occur  every  few  seconds.  The  generat- 
ors may  be  made  to  carry  all  day  substantially  an  even 
load,  much  under  the  maximum  demand,  and  the  regu- 
lation will  be  wonderfully  improved,  especially  if  batteries 
are  placed  at  one   or  more  points  on  the  line. 

3  Altern.^ting  Current  Generation  and  Trans.mis- 
sio.M  and  Direct  Current  Distribution  for  Railway 
Service. — In  such  systems'  (whether  combined  with  D,C. 
lighting  or  not)  the  alternating  current  is  usually  received 
from  a  distance  and  distributed  from  rotary  sub-stations. 
From  the  D.C.  end  of  the  rotary  the  distribution  is  sim- 
ilar to  the  cases  cited  above.  It  therefore  follows  that 
batteries  fulfil  the  same  general  requirements  as  before, 
and  the  battery  may  be  installed  in  the  rotary  sub-station 
in  parallel  with  the  direct  current  end  of  the  rotary,  or 
it  may  be  placed  out  upon  the  line.  The  advantages  aris- 
ing from  such  installations  are  the  same  as  discussed 
above.  In  this  cast  it  has  the  additional  advantage  of 
reducing  the  number  and  size  of  the  rotarics.  and  as  an 
emergency  reserve  tlie  battery  has  still  greater  advantages 
on  account  of  the  added  risk  of  breakdown  on  the  A.C. 
transmission  lines.  In  most  eases  the  energy  is  derived 
from  water  power,  and  the  battery  not  only  takes  care  of 
the  fluctuations  in  the  load,  but  also  of  the  variations  in 
the   A.C.  power  available. 

4.  Alternating  Current  Generation  and  Transmis- 
sion AND   Direct  Current   Dlstributton  for  Light  and 


But  we  have  not  considered  the  case  of  stations  which 
generate  alternating  currents  only,  or  sub-stations  receiv- 
ing alternating  currents  only,  from  a  distance,  which  dis- 
tribute alternating  currents  for  light  and  power,  but  where 
it  is  found  necessary  to  operate  rotaries  for  railway  service, 
elevator  power  service,  or  to  supply  D.C.  motors  installed 
under  a  D.C.  generating  plant,  which  has  been  displaced 
l)y  A.C.  apparatus.  In  any  of  these  three  cases  the  fluctu- 
ations of  D.C.  load  must  not  be  allowed  to  impair  the 
voltage  regulation  on,  say,  the  A.C.  lighting  feeders.  The 
storage  battery  if  placed  in  parallel  with  the  D.C.  end  of 
the  rotaries  may  be  made  to  absorb  the  fluctuations  of 
load,  and  enable  the  rotaries  to  run  steadily  under  prac- 
tically constant  load,  thus  improving  the  regulation  On  both 
the  D.C.  and  A.C.  systems  of  distribution.  At  certain 
seasons  the  peak  of  the  A.C.  lighting  load  may  come 
at  a  time  when  the  D.C.  load  is  light;  in  such  a  case  the 
battery  would  be  made  to  run  the  rotary  as  a  D.C.  motor, 
causing  it  to  generate  A.C.  currents  in  parallel  with  the 
A.C.  generators,  relieving  these  of  part  of  the  station 
load. 

Curves'  4a  and  4b,  taken  from  a  plant  in  this  coun- 
coiintry  such  as  has  just  been  described,  show  the  im- 
provement in  the  voltage  regulation  on  the  .^.C.  incan- 
descent lighting  circuits,  following  the  installation  of  a 
storage  battery  in  parallel  with  the  D.C.  end  of  a  rotary 
carrying  a  street  railway  load,  said  rotary  being  supplied 
with  alternating  currents   from  the  same  busses  as   the   in 
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Power  Services. — The  behavior  and  advantages  of  the 
battery  in  such  cases  are  fully  described  under  the  preced- 
ing headings.  If  you  will  imagine  that  the  loads  repre- 
sented by  curves  No.  i  and  2,  instead  of  being  taken  from 
central  stations,  were  taken  from  the  D.C.  end  of  rotary 
sub-stations,  these  would  then  represent  very  nicely  the 
eflect  of  batteries  operating  in  rotary  sub-stations  supply- 
ing light,   or  light  and   power. 

5.  Alternating  Current  Gener.\tion  and  Distribu- 
tion FOR  Ltght  and  Power  Services. — Since  the  storage 
battery  is  of  necessity  a  direct  current  appliance,  it  is.  of 
course,  impossible  to  install  it  directly  in  parallel  with  alter- 
nating current  machinery,  and  where  the  entire  system,  both 
of  generation  and  distribution,  is  of  this  character,  it  is  nec- 
essary to  install  in  connection  with  the  battery  a  motor- 
generator  or  rotary,  charging  the  battery  and  dischar.ging 
it  through  the  direct  current  end.  On  charge  the  alternating 
current  end  of  the  rotary  will  act  as  a  motor,  and  on  dis- 
charge, it  will  act  as  a  generator  in  parallel  with  the 
alternating  current  system.  The  battery  and  rotary  can 
be  placed  in  the  main  station  or  at  points  out  on  the  line 
near  centres  of  distribution.  The  objection  to  this  method 
is  that  the  rotary  must  be  of  verv  large  size,  that  is.  it 
must  carry  the  entire  ouput  of  the  batterv  when  it  is  dis- 
charo-,ng  at  its   maximum  rate. 

The  writer  docs  not  know  of  any  place  where  such  a 
system  was  ever  installed  for  the  above  nurpose.  but  ro- 
taries with  batteries  in  parallel  used  for  D.C.  distribution 
have  been  cmnloyed  in  certain  emergencies  to  assist  in 
carrvmg  the    A  C    load. 


candescent  lighting  circuits.  The  E.M.F.,  which  previously 
varied  10  to  15  volts,  now  varies  only  2  to  3  volts.  Had 
a  battery  not  been  installed  in  this  case,  power  for  oper- 
ating the  railway  would  have  had  to  be  obtained  from 
seme  other  source,  or  a  separate  transmission  line  would 
have   had  to  be  built  from   the  power  house. 

Some  three  years  ago  the  writer  installed  a  battery  in 
Ottawa  in  multiple  with  D.C.  generators,  operating  at  250 
and  500  volts,  on  a  three-wire  system.  The  battery  was 
placed  at  the  centre  rf  d  s'ribution  about  one  and  a  half 
miles  from  the  station.  Owing  to  bad  speed  regulation 
of  water  wheels  and  a  varying  load  of  D.C.  motors,  includ 
ing'  many  direct  connected  elevators,  it  had  been  found 
impossible  to  obtain  regulation  which  would  be  satisfactory 
to  many  of  our  customers.  Complaints  were  both  loud 
and  deep  for  a  time,  until  the  battery  was  put  in  service. 
.\lthou,gh  this  battery  was  operated  wihout  booster  or 
regulating  device  of  any  kind,  the  improvement  in  regula- 
tion was  such  as  to  silence  all  complaints  and  to  elicit 
complimentary  remarks   from  many  of  our  customers. 

The  writer  has  endeavored  to  set  forth  briefly  and  in 
a  very  general  manner  the  principal  advantages  to  be 
derived  by  using  storage  battcricS  in  various  kinds  of 
installations. 

Two  more  points  might  be  considered  with  special  refer- 
ence to  the  driving  end  of  the  plants,  in  one  case  a  water 
power,   in  the  other  a  steam  power  station. 

It  is  often  the  case  in  water  power  plants  that  power 
is  rented  at  so  much  a  vear.  When  this  power  is  used  for 
li.ghting  or  railway   work,    in   which  there  are  heavy  peaks 


Jlllv,    1002 


THE  CANADIAN   ELECTRICAL  NEWS 


of  sliorf  duration,  it  is  evident  that  the  yearly  rental  will 
be  the  pr.cc  of  the  power  ntee.-.jary  lo  laive  tlie  higliest 
peak  of  the  load.  In  these  cases  a  battery  is  used  to  cut 
oif  this  peak,  thereby  lowering  the  rental  of  the  water 
power,  llie  size  of  the  battery  will  depend  upon  the  inter- 
est and  depreciation  on  the  battery  investment  compared 
to  the  cost  of  rental  per  K.VV.,  together  with  the  interest 
and  depreciation  on  the  cost  of  the  generating  capacity  that 
llie  battery  displaces.  In  the  same  manner,  when  a  rail- 
way load  is  of  a  very  fluctuating  nature,  the  cost  of  average 
power  will  increase  on  account  of  the  tact  that  although 
the  average  of  the  fluctuations  is  the  same  as  the  average 
load  when  there  are  no  fluctuations,  the  rotary  machinery 
works  at  a  very  low  efficiency  on  a  low  load  factor,  and 
in  that  manner  the  average  power  required  increases 

In  steam  driven  apparatus,  to  bring  out  more  fully  the 
advantages  of  a  battery  displacing  apparatus  on  a  peak, 
let  vis  imagine  we  have  a  two-hour  peak;  it  means  that 
the  machinery  to  run  this  peak  will  only  be  operating  730 
hours  during  the  year,  and  will  have  to  earn  during  these 
hours  the  interest  and  depreciation  on  the  investment,  to- 
gether witli  the  cost  of  operation.  This  is  clearly  impossible, 
and  besides  the  benefits,  accruing  from  the  use  of  a  battery, 
of  improved  load  factor  and  better  regulation,  the  saving 
in  first  cost  of  this  apparatus  must  be  taken  into  account. 

The  rather  high  first  cost  of  storage  batteries  makes 
the  question  of  their  profitable  employment  sometimes 
difficult   to   solve    in   their   favor,    but  as    illustrated    in    the 


llie  varicius  industrial  railways  in  service  tiie  euuiitiy  over, 
for  mining,  telpherage,  factory  transportation,  private  shunt- 
ing, in  fact  there  today  remains  practically  no  form  of  tra- 
^elling  or  eouveying  mechanism  or  apparatus  wliieh  does  not 
find  its  most  advanced  exponents  using  electricity  to  a  very 
great  e.xtent,  in  some  eases  almost  exclusively.  By  this  we 
do  not  mean  to  say  that  electrical  machinery  is  going  to 
supersede  all  other  forms  of  power  transforming  apparatus, 
or  that  it  is  the  panacea  for  every  difficulty,  for  we  are  aJl 
ready  to  acknowledge  that  compressed  air,  rope,  belt  and 
chain  driving,  and  the  steam  engine  have  each  their  field  which 
cannot  be  eomnieieially  invaded  by  th?  electric  motor,  but, 
on  the  other  hand,  electrical  machinery  has  made  fields  for 
itself,  and  in  doing  so  has  been  a  factor  in  the  world's  increase 
of  wealth  to  an  extent  which  a  few  years  ago  was  not  dreamed 
of.  Chief  among  these  is  the  work  of  traction  in  its  many 
and  varied  forms,  and  presumably  it  is  to  hea\-y»electrie  rail- 
roading that  we  must  look  for  the  greatest  field  of  the  large 
output  of  the  future,  which  we  all  trust  will  be  a  feature  of 
the  years  to  come. 

A  text  such  as  this  would  occupy  us  for  a  long  time,  if  dis- 
cussed only  in  its  generalities,  and  therefore  we  must  confine 
ourselves  to  the  subject  matter  proper,  and  as  all  that  is  to  be 
laid  before  you  will  be  of  a  strictly  elementary  character,  it 
has  been  decided  to  illustrate  it  with  saranles  of  the  various 
apparatus  which  go  to  make  up  the  motive  and  controlling 
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cases  just  cited,  it  is  a  matter  of  calculation,  not  a  difficult 
problem,  if  you  know  the  cost  of  producing  jiower,  also 
the  rate  of  depreciation  on  the  batteries  and  cost  of  main- 
tenance, which  together  should  not  exceed  ten  per  cent, 
per  year. 

It  is  not  the  purpose  of  the  writer  to  enter  into  any 
calculation  at  this  time,  nor  to  advise  the  use  of  batteries 
indiscriminately,  but  merely,  as  stated  before,  to  urge  the 
niembers  of  this  Association  to  fully  inform  themselves 
as  to  storage  batteries,  consider  well  their  advantages,  and 
reckon  with  them  when  designing  new  plants  or  additions 
to  old  ones. 


THE  ELECTRICAL  EQUIPMENT  OF  AN  ORDINARY 
STREET  CAR. 

Bv    .\.    B.    I,.\M1'.E,   Jr. 

Jtlectrie  railways,  as  we  are  all  aware,  are  last  becomiiijj 
more  numerous  throughout  the  world.  Perhajis  F.ni;laiid  is 
making  tie  greatest  striJes  to-day,  though  still  far  behind 
this  co7itinent  in  the  num'  er  and  value  of  the  roads  in  opera- 
tion; this  progress  being  such  that  from  the  double  reduction 
rheostatically  controlled  .5  to  6  ton  car  which  was  the  very 
latest  and  best  product  of  but  a  few  years  bick,  we  have 
come  to  now  consider  a  12.5  ton  train,  the  units  weighing  2.5 
to  .35  tons  each,  with  some  one  of  the  various  forms  of  master 
control  now  on  the  market,  or  a  single  locomotive,  such  as 
those  of  the  Baltimore  and  Ohio  Uailroad — not  an  uncommon 
sight.  Equally  to  be  admired  are  the  many  forms  of  smaller 
equipments  which  are  used  to-day  in  largo  numbers,  such  as 


power  of  the  ordinary  car  with  which  we  are  all  so  familiar, 
even  if  only  through  the  fare-box :  presumably  the  logical 
way  of  handling  the  matter  will  be  to  divide  the  eciuipuient 
into  its  main  features,  and  discuss  them  one  by  one,  the  trol- 
ley, controller,  rheostats,  motors,  etc. 

The  first  roads  put  into  service  used  two  trolley  wires  and 
two  trolleys  on  the  ear,  or,  as  it  is  now  called,  were  of  the 
double  trolley  type;  we  can  all  picture  the  diffieulties  encoun- 
tered in  such  a  form  of  construction  as  this  where  there  were 
turnouts,  crossovers  and  crossings  to  insulate:  it  has  to-day 
been  almost  universally  abandoneil,  the  rail  being  used  as  a 
conductor  instead  of  one  of  the  wires,  though  ociasional  sur- 
vivors arc  found.  The  tr<dley  wire  was  round,  and  though 
soft  at  first  was  soon  made  somewhat  harder  than  that  used 
for  ordinary  purposes,  being  suspended  in  nearly  all  eases  by 
mechanical  clips,  wliieh  had  the  great  disadvantage  of  being 
in  the  way  of  the  trolley  wheel;  the  result  was  a  heavy  blow 
every  time  the  wheel  went  under  the  clip.  Efl'orts  to  over- 
come this  difficulty  led  to  the  various  designs  of  the  soldered 
ear,  the  wrought  sheet  hanger,  the  Walker  clip,  and  the  figure 
8  wire,  an  ever-improving  chain  leading  finally  to  the  evolu- 
tion of  the  grooved  wire,  which  is  to-day  considered  the  best 
trolley  wire  equi]inient  to  he  found  in  the  market.  In  pass- 
ing we  should  note  tliat  a  wire  of  any  given  size  has  the 
same  resistance,  weight,  etc.,  length  for  length,  irrespective 
of  whether  it   is  round,   fi<rure   8,  or  grooved. 

The  soldered  ear  in  connection  with  a  round  wire  is  also 
used  extensively,  but  its  grip  is  not  as  good  as  that  of  the 
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mechanical  clips  which  arc   used   with   the  grooved   type,  and 
it  is  much  more  expensive  to  put  on  or  take  off. 

The  almost  universal  trolley  wheel  of  this  country  for  city 
work  at  moderate  speeds,  4  to  5  inches  in  diameter,  has 
reached  a  point  where  it  might  be  considered  standard.  It 
is  usually  made  of  brass,  though  occasionally  with  iron  with 
a  brass  center,  to  avoid  undue  wearing  of  the  wire.  It  has  a 
separate  piece  bushing,  which  can  be  renewed  cheaply,  a  steel 
.spindle  automatically  lul  ricated  by  oil  or  graphite,  and  is 
carried  by  a  malleable  iron  harp,  designed  to  as  much  as  pos- 
sible prevent  catching  in  the  overhead  work.  There  are  of 
course  numerous  styles  and  sizes  of  what  might  be  termed 
freak  wheels  running  up  to  as  much  as  10  inches  in  diameter, 
for  high  speed  duty  0  inches  is  a  connnon  size.  There  is  also 
the  sleet  cutter,  used  in  loc  dities  troubled  with  storms  in 
cold  weather  to  clear  the  trolley  wire  of  the  accumulated  ice 
and  snow. 

Under  tlie  heading  of  trolleys,  we  should  mention — we 
liave  not  time  to  go  into  them  in  detail— such  other  current 
collecting  devices  as  the  third  rail,  the  conduit  systems,  and. 
as  a  curiosity,  the  roller  trolley.  This  latter  is  used  quite 
extensively  to-day  on  the  Continent,  though  it  has  never 
made  any  great  progress  in  this  country;  it  was  exploited  to 
a  certain  extent  by  the  old  Walker  Company.  The  pressure 
of  the  wheel  against  the  trolley  wire  is  somewhere  about  20 
to  40  pounds,  which,  after  the  addition  of  the  pressure  or 
strain  necessary  to  balance  the  weight  of  the  wheel  harp  and 
pole,  means  a  tremendous  strain  on  the  trolley  stand  and  the 
superstructure  of  the  car;  few  realize  how  large  it  is.  ^^  hen 
horse  cars  were  first  changed  over  to  electric  propulsion,  this 
great  roof  strain  was  not  recognized,  and  the  cars  soon  pre- 
sented badly  distorted  roofs;  modern  practice  provides  a  long 
^nd  heavy  wooden  trolley  stand  ou  which  is  mounted  the 
metal  base,  thus  distributing  the  stresses  uniformly  over  the 
roof.  The  trolley  poles  to-day  are  all  steel,  usually  seam- 
less and  graduated  in  thickness  and  diameter  from  top  to 
bottom,  sometimes  reinforced  near  the  stand;  the  first  equip- 
ment was  wood,  with  a  wire  run  down  the  side  to  carry  the 
current.  The  latest  types  of  stand  being  brought  out  to-day 
are  low,  provided  with  ball  bearings,  and  arranged  so  that 
the  pressure  on  the  trolley  wire  is  approximately  uniform,  no 
matter  what  the  height  of  the  pole;  it  will  be  readily  recog- 
nized that  this  latter  feature  is  a  valuable  improvement.  The 
latest  addition  to  the  standard  car  equipment  is  the  trolley 
catcher,  of  which  there  are  two  broad  types,  those  which  pre- 
vent the  wheel,  when  it  comes  ofl'  the  wire,  going  more  than 
6  or  8  inches  al  ove  it,  and  the  style  which  not  only  does  this 
but  in  addition  immediately  pulls  it  .some  15  or  18  inches 
below,  rendering  its  catching  in  the  overhead  structure  a  re- 
mote possibility. 

The  next  device  through  which  the  current  passes  is  the 
protector  or  fuse,  provided  for  two  purposes,  first,  to  protect 
the  system  against  any  fault  in  the  err  equipment,  which 
would  otherwise  amount  to  a  short  circuit,  shutting  do^vn 
the  complete  road,  or  at  any  rate  part  of  it,  and  secondly,  to 
protect  the  motors  from  too  much  current,  whether  caused 
by  too  many  passengers  or  too  many  trailers,  or,  as  is  much 
more  frequent,  by  improper  handling  of  the  controller.  The 
original  equipment  was  a  plain  ordinary  fuse  box  usually 
placed  under  the  platform,  but  since  the  rejdaeing  of  a  fuse 
was  a  dirty  and  tedious  proceeding,  there  was  introduced  the 
double  throw  fuse  box  mounted  in  the  hood.  If  one  fuse  blew 
there  was  another  already  in  place  to  which  to  turn;  all  that 
was  necessary  was  to  tlirow  the  handle  over.  Contempor- 
aneous with  this  was  the  magnetic  blowout  fuse  box,  with 
which  we  are  all  familiar.  All  the  foregoing  were  first-class 
in  their  day,  but  have  been  gradually  superseded  by  the  cir- 
cuit breaker,  which  stands  to-day  as  the  standard  car  fusing 
or  safety  device  of  modern  practice. 

If  the  car  is  provided  with  an  ammeter  it  is  usual  to  insert 
it  next  in  the  circuit.  Such  an  instrument  is  a  somewhat 
unusual  equipment  except  on  the  heavier  cars  used  for  high 
speed  work. 

The  current  goes  now  to  the  controller,  the  case  placed  on 
the  car  platform,  and  which,  actuated  by  the  motorman, 
makes  the  car  go  fast,  or  slow,  or  stop,  according  to  the 
position  in  which  the  handle  is  placed.  .lust  as  the  ordinary 
constant  speed  stationary  motor  is  started  to-day  by  the 
insertion  of  resistance  in  scries  with  its  armature,  so  the  first 
railway  motors  were  controlled  in  a  similar  manner,  the 
Thomson-Houston  type  with  the  operating  handles  on  the 
platform  controlling  through  wire  cables  a  semi-circular 
rheostat,  placed  under  the  car;  the  equipment  '  eing  some- 
times known  as  the  "stemwinder"  is  perhaps  the  most  widely 
known  of  this  type.  Recognizing  the  wastefulness  of  this 
method,  especially  where  a  motor,  as  is  the  case  in  railway 
work,  has  to  be  run  so  much  of  its  time  at  less  than  full 
speed,  there  was  brought  out  the  Edison  drum  controller, 
which    was   more    economical    in    that    it    altered    the    speed 


|,artly  by  the  use  of  a  rheostat,  aad  partly  by  v.nyiag  t'.i;> 
field  strength  by  connecting  the  coils  composing  the  field,  of 
which  there  were  several,  into  various  combinations  of  series 
and  multiple.  This  was  a  great  improvement  in  another 
direction  also,  as  it  brought  the  working  pxrts  up  on  the 
platform  where  they  could  be  easily  inspected,  the  Westing- 
house  Company  bringing  out  a  somewhat  similar  type,  in 
which  the  growing  duty  imposed  upon  street  railway  appara- 
tus was  recognized  by  making  the  working  parts  heavier  and 
more  substantial.  After  these  came  the  type  which,  in  com- 
bination with  a  rheostat,  put  the  motors  in  series  or  in  mul- 
tiple, as  desired,  whence  the  name  series-parallel,  this  idea 
being  the  principle  underlying  all  the  various  tyjies  of  present 
day  apparatus,  the  economj'  in  power  consumption  over  a  jmre 
rheostatic  control  being  so  marked  that  nobody  today  would 
entertain  the  latter  for  a  minute;  the  main  principles  gov- 
erning  its   operation    can    be   outlined   as    follows; 

The  variable  speeds  necessary  during  the  daj-'s  operation 
of  a  car  can  be  obtained,  assuming  that  the  load  is  kept  con- 
stant, only  l.y  varying  the  voltage  impressed  upon  the  motors. 
This  variable  voltage  can  ba  produced  either  by  inserting 
resistance  in  series  with  tlie  two  motors  connected  in  paral- 
lel, or  by  connecting  the  two  motors  themselves  in  series,  in 
the  latter  case  one  can  be  said  to  act  as  a  resistance  for  the 
other,  each  running  at  approximately  half  speed  and  pro- 
ducing a  counter  E.M.F.  of  250  volts,  the  two  adiled  together 
balancing  the  impressed  or  line  voltage  of  500.  When  con- 
nected in  this  way  the  current  goes  through  one  motor  and 
then,  instead  of  through  a  wasteful  resistance  (in  which  case 
you  would  need  another  current  of  equal  amount  to  operate 
the  other  motor),  the  same  current  goes  on  thi-ough  the 
second  motor  and  in  so  doing  produces  useful  motion.  The 
result  of  this  is  that  with  the  motors  in  series  the  current 
and  consequently  the  power  consumption  is  just  half  what 
it  would  be  if  the  same  reduced  speed  were  obtained  by  means 
of  resistance.  Further,  if  the  voltage  delivered  to  each  motor 
lie  changed  abruptly  from  0  to  250,  and  from  there  to  500, 
without  any  intermediate  graduations,  the  speed  of  the  ear 
would  be  correspondingly  jerky,  and  so  it  is  found  necessary 
to  insert  rlieostats,  but  for  a  short  time  only,  in  circuit  with 
the  machines,  both  when  first  put  into  series  and  also  when 
first  thrown  into  parallel;  these,  however,  are  almost  imme- 
diately cut  out,  in  3  or  4  steps,  and  thus  a  gradual  accelera- 
tion is  obtained.  We  thus  see  that  the  series-parallel  con- 
troller, of  whatever  type,  is  a  piece  of  apparatus,  a  combin- 
ation of  switches,  which  are  arranged  so  that  the  rotation  of 
the  drum  first  connects  the  two  motors  in  series  with  each 
other  and  a  rheostat,  by  further  rotation  of  the  cylinder 
this  latter  being  gradually  cut  out  until  the  iu.,L._..a  my  are 
left;  next  they  are  connected  in  parallel  with  each  other,  the 
rheostats  being  again  inserted  to  prevent  the  sudden  rush  of 
current  and  the  corresponding  increase  of  speed  which  would 
otherwise  result ;  again  the  rheostats  are  cut  out.  leaving 
the  motors  alone  1  ut  now  in  parallel.  The  first  step  of  the 
controller  gives  the  slowest  car  speed  available,  the  current 
consumption  of  the  car  being  the  same  as  that  in  each  of  the 
motors,  seeing  that  the  same  current  goes  first  through  one 
and  then  through  the  other;  the  last  step  of  the  controller 
gives  the  highest  speed,  the  car  now  consuming  twice  the  cur- 
rent in  each  motor,  seeing  that  two  entirely  separate  and 
approximately  equal  currents  are  passing  through  each 
machine. 

This  type  of  apparatus,  irrespective  of  the  manufacturer 
whose  name  it  bears,  jiresents  the  same  general  features. 
The  reversing  switches,  one  for  each  motor,  are  contained  in 
the  same  case  as  the  main  cylinder  (in  the  first  equipments 
they  were  separate,  being  mounted  under  the  platfonn),  and 
are  mechanically  interli  eked  with  the  main  cylinder,  so  that 
they  cannot  be  operated  unless  the  latter  is  in  the  off  posi- 
tion, nor  in  turn  can  this  be  moved  if  the  reverse  cylinder 
be  in  its  center  or  olf  position.  The  first  interlock  is  pro- 
vided for  two  reasons,  namely,  that  it  is  highly  tindesirable, 
both  on  account  of  its  effects  on  the  motors  and  on  the  line, 
that  a  man  should  have  the  power  to  suddenly  reverse  a  car 
without  having  to  first  throw  off  the  current,  and  again,  the 
reversing  switch  being  built  with  but  small  clearances  be- 
tween the  various  parts  and  practically  no  arc  disrupting 
power,  if  opened  with  current  on  would  probably  be  destroyed 
by  the  resultant  arc.  Tlie  second  interlock  provides  a  quick 
means  of  noting  the  position  of  the  main  cylinder,  and  also 
of  insuring  that,  in  the  absence  of  the  reversing  handle,  the 
car  cannot  be  moved  either  accidentally  or  'y  interference. 
Switches  are  provided  for  cutting  out  each  motor,  obviously 
a  great  improvement  over  the  original  method  of  disconnect- 
ing the  car  wiring,  at  the  point  where  it  entered  the  motor, 
bv  means  of  a  screwdriver.  When  the  controller  is  built  so 
that  these  switches  replace  the  machine  which  has  been  cut 
out.  by  closing  the  circuit,  they  also  interlock  with  the  main 
cvlinder,  so  as  to  prevent  the  latter  going  beyond  the  series 
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sIl-,.s,  \v..t'ii  Lli.-y  .iiuiiUy  cut  u.;  t..e  oilo.uii.ig  iiuu:liiik'  uiid 
leave  open  the  circuit  in  which  it  was  formerly  connected; 
no  intcrhick  exists  and  the  car  takes  no  current,  and  conse- 
quently does  not  move  until  the  main  cylinder  is  turned  to 
the  parallel  steps.  The  remaining  feature  worthy  of  note  is 
the  arc  disrujiting  device  which  is  provided  on  the  main  cylin- 
der of  practically  all  series-parallel  equipments,  the  magnetic 
blowout.  It  will  readily  lie  recognized  that  the  work  of  a 
controller,  especially  on  a  city  road  where  it  is  in  almost 
constant  use,  is  something  tremendous,  and  that  the  effect 
of  the  arcs,  if  not  I  roken  as  quickly  as  they  are  by  this  device, 
wi.uld  lessen  the  life  of  the  wearing  parts  in  a  vfry  maiked 
degree,  or  conversely,  to  get  the  same  life  you  would  have  to 
build  a  much  larger  and  therefore  much  more  costly  piece  of 
apparatus.  In  fact  the  present  spacing  of  the  lingers,  with- 
out the  blowout  feature,  would  not  break  the  arc  at  all,  and 
almost  every  time  you  tinned  the  cylinder  off,  if  carrying-  a 
current  approaching  the  full  load  ol  the  motors,  you  vvoald 
get   a   siiort   circuit. 

Controllers  are  built  to  handle  both  two  and  four  motor 
equipments;  the  two  types  do  not  dillcr  to  any  great  extent, 
it  being  usual,  in  four  motor  cars,  to  connect  two  machines 
permanently  together,  usually  in  parallel,  and  consider  them 
as  one  machine;  the  other  being  treated  similarly,  the  con- 
troller taking  these  two  groiips  as  if  they  were  two  motors 
only,  instead  of  two  units  each  consisting  of  two  motors,  and 
[mtting  them  in  series  or  in  parallel  as  desired.  The  main 
diflerence  between  a  two  and  a  four  motor  controller,  apart 
from  the  fact  that  the  latter  is  larger  and  heavier  in  its  con- 
ducting parts,  is  in  the  reversing  switch,  which  has  two  sets 
of  fingers  for  two  motors,  and  four  for  four  motors.  It  is 
essential  that  there  I  e  a  complete  reversing  switch  for  each 
and  every  motor  on  the  car;  if  not,  the  result  .will  be  ex- 
tremely unequal  field  strengths,  or,  in  other  words,  the  work 
of  driving  the  car,  instead  of  being  performed  by  each  motor 
doing  its  own  share,  is  left  nearly  all  to  one. 

Tests  have  shown  motor  currents  of  60 — 30,  80 — 20, 
90 — 10,  125 — 15  amperes  respectively  on  the  machines  of  a 
two  motor  equipment,  and  on  four  motors  90 — 40 — 20 — 5. 
The  same  car  when  equipped  with  a  proper  four  motor  con- 
troller, the  motors,  rheostats,  loads,  etc.,  being  unchanged, 
gave  readings  of  identically  the  same  value  on  all  motors, 
namelj',    20    amperes. 

The  weakened  field  system  of  speed  centred,  obtained 
either  by  cutting  out  some  turns  of  the  field  wire,  or  by 
shunting  part  of  the  field  current  through  a  resistance,  used 
originally  with  the  Thomson-Houston  rheostatic  system,  was 
continued  when  the  series-parallel  equipment  was  first  intro- 
duced, but  has  been  discarded  by  later  practice.  It  was  found 
to  be  more  or  less  of  a  complication,  especially  when  used  in 
connection  with  multipolar  machines,  whose  use  was  not  war- 
ranted   by    the   results   obtained. 

Koads  operating  high  speed  four  motor  equipments  fre- 
quently find  it  necessary,  or  at  any  rate  desirable,  to  be  able 
to  reduce  the  maximum  possible  speed  of  their  equipments 
without  being  compelled  to  keep  the  rheostats  constantly  in 
circuit,  examples  being  cases  where  municipal  ordinances 
require  slow  speeds  within  their  limits,  or  where  exigencies 
of  the  service  demand  that  equipments  normally  arranged  for 
high  speeds  I  e  available  for  shunting.  This  condition  is  con- 
veniently met  by  the  addition  to  the  standard  controller 
equipment  of  what  is  called  a  commutating  switch,  a  piece 
of  apparatus  which,  distinct  from  the  controller  which  it  ac- 
companies, performs  the  function  of  connecting  the  two 
motors  composing  each  group  in  scries  for  slow  s]iecds,  shiuit- 
ing,  or  heavy  haulage,  in  parallel  for  normal  operation  at 
high  speeds.  With  tliis  switch  set  in  the  series  positiim.  all 
four  machines  will  be  in  series  on  the  series  steps  of  the  main 
cylinder  (A),  when  the  latter  is  turned  to  the  parallel  posi- 
tions two  motors  in  series  are  put  in  panllel  with  two  in 
series  (E),  with  the  commutating  switch  set  for  parallel  con- 
nection the  combinations  become  respectively  two  in  parallel 
in  series  with  two  in  parallel  (C),  and  all  four  in  parallel 
(D).  Assuming  the  line  voltage  and  car  weight  to  be  un- 
changed, A  gives  the  least  power  consumption  and  the  slow- 
est speed,  D  requires  most  current  and  produces  the  highest 
speed,  B  and  C  are  identical  in  their  results.  .\n  exception 
to  the  foregoing  might  be  noted  in  those  cases  where  loco- 
motives, normally  designed  for  large  tractive  power  at  slow 
speeds,  are  sometimes  required  to  develop  higher  speeds  when 
running  light,  in  whicli  event  the  series  connection  is  the 
normal  position  of  the  commutating  switch,  it  being  turned  to 
parallel  only  when  the  more  or  less  infrequent  call  comes  for 
high  speed.  This  switch  not  being  intended  for  operation 
when  the  ear  is  in  operation,  is  not  provided  with  any  pro- 
vision for  extinguishing  the  arc;  if  opened  with  current  on 
the  motors  it  would  probably  be  destroyed. 

There  are  several  interesting  peculiarities  in  connec- 
tion    with     the     series-parallel     method     of     control,     the 


reasons  for  which  arc  uoL  aUvay.s  apiiaicuL.  Oae  is 
that  of  wheel  slipping,  which  is  especially  trouble- 
some with  single  truck  ears.  If  one  of  a  pair  of  wheels 
start  to  slip,  the  motor  in  series,  it  will  be  seen  that  it  is 
altucst  inq)i  ssible  to  gel,  reasonable  traction  from  the  car  as 
long  as  the  motors  remain  connected  in  this  manner,  because 
that  motor  which  is  r\inning  comparatively  fast,  due  to  its 
^lonsequeat  hi:;li  eoiinler  K. M.K.,  tikes  bat  little  ciirrc:'t. 
This  in  turn  means  that  the  other  machine,  being  actuatH 
by  the  same  current,  has  but  a  small  torque  due  to  the  little 
current  flowing,  and  the  grip  of  the  slipping  wheels  being 
practically  nil,  the  total  tractive  power  of  the  ear  is  but 
small.  t)n  the  other  hand,  if  the  motors  wei'c  in  parallel,  the 
one  not  slipping,  due  to  its  slow  speed  and  consequent  low 
counter  E.AI.K.,  would  take  a  large  current  and  therefore 
have  that  much  more  tractive  power.  Wheel  slippage  is  much 
more  common  on  single  tlian  on  double  truck  cars,  because  in 
the  former  it  is  comparatively  easy  to  unbalance  the  distri- 
bution of  weight,  in  the  latter  the  relative  length  of  the  ear 
past  the  trucks,  or  the  overhang,  as  it  is  called,  is  much  less, 
and  consequently  the  position  of  the  passengers  has  less  in- 
fluence. On  the  other  hand,  a  .singl.;  truck  cir,  with  the 
modern  long  rear  platform,  is  fiequently  loaded  down  so  as  to 
^.ake  quite  a  large  a-uount  of  weight  oil  the  fnmt  wheels; 
again,  at  starting,  which  is  the  time  sli])]iiiig  is  felt,  the  truck 
tends  to  go  forward  and  the  body  to  stay  behind,  the  residt 
is  a  tilting  .action  also  tending  to  decrease  the  weight  on  the 
front  wheels.  For  this  reasoji,  and  also  because  dirt  or  snow 
is  encountered  first  by  the  front  wheels  and  the  rail  more  or 
less  cleaned  by  tliem  before  the  rear  pair  pass,  single  truck 
ears,  when  on  straiglit  track,  usually  slip  most  in  the  front 
wheels.  On  the  other  hand,  when  on  curves  the  front  flanges 
grip  on  the  sides  of  the  rail  bend,  and  also  on  the  lip  if  a 
grooved  section  be  used,  the  trailing  pair  riding  comparatively 
free,  so  that  the  condition  is  reversed,  the  rear  wheels  being 
more  likely  to  slip. 

Another  peculiar  point  is  that,  under  a  certain  condition 
of  trouble  with  the  wiring  or  controller,  a  ciir  which  nor- 
mally gathers  speed  with  each  successive  step  of  the  con- 
troller, runs  faster  on  some  of  the  series  or  lower  speed  steps 
than  on  the  first  one  or  two  of  the  parallel  positions,  this 
condition  being  that  of  a  ground  on  the  wiring  of  No.  1 
motor  between  the  point  of  its  leaving  the  machine  and  enter- 
ing the  controller,  and  which,  until  the  motors  are  not  in 
series,  virtually  short  circuits  nricliine  No.  2:  consequently 
the  latter  is  not  in  circuit  until  the  controller  is  turned  to 
the  parallel  jiosition. 

The  foregoing  applies  to  individual  controllers,  one  or  two 
per  ear,  manually  operated,  the  multiple  unit  or  ma.ster  con- 
trcd  system  involves  various  special  features:  it  is  not  pos- 
sible in  the  scope  of  this  paper  to  do  more  than  enumerate 
the  broad  principle,  which  is  as  follows: 

Each  car  equipped  for  master  control  has  mounted  upon  it 
its  own  motors,  two  or  four  in  nuiiil  er,  a  main  controller  to 
handle  them,  a  set  of  bus  wires,  extending  from  end  to  end  of 
the  car  and  connectable  to  those  of  the  next  ear,  for  moving 
this  controller,  and  one  or  two  master  eontndlers  for  ener- 
gizing these  bus  wires.  From  the  foregoing  it  follows  that 
when  the  bus  wires  of  two  or  more  coupled  cars  are  con- 
nected they  can  be  energized  throughout  the  whole  length  of 
the  train,  from  any  one  master  controller  desired.  When 
this  is  done,  current  having  been  turned  on  to  these  bus  wires 
fvttm  some  one  of  the  master  controllers,  all  the  various  main 
eontndlers  move,  and  obviously  simultaneously,  assuming 
difl'erent  positions  according  to  which  of  these  bus  wires  be 
energized,  and  in  doing  so  they  in  turn  connect  the  motors 
into  series  or  parallel,  similarly  to  the  liaiul  (iperateci  appa- 
ratus. It  will  thus  be  seen  that  any  number  of  motors, 
mounted  on  various  oars,  can  be  simultaneously  varied  in 
sjieed  by  the  operation  of  any  one  small  master  controller. 

There  are  three  systems  now  on  the  market,  the  Sprague, 
Westinghouse,  and  General  Electric.  The  Sprague  Company 
use  a  main  controller,  modelled  somewhat  after  those  built 
for  hand  operation,  replacing  the  motorman"s  handle  by  a 
small  motor.  The  Westinghouse  Ciunpany  use  an  air  cylinder, 
with  a  pinion  and  rack,  in  jilace  of  this  small  motor,  control- 
ling the  admission  of  air  to  the  cylinder,  and  thus  the  move- 
ment of  the  pistoM.  by  electrically  operated  valves.  The 
Ceneral  Electric  Company  divide  the  main  controller  into  a 
number  of  separate  switches,  consisting  of  a  movable  arm,  on 
the  end  of  which  is  mounted  a  contact,  this  arm  1  eing  actu- 
ated by  a  solenoid  supjilied  with  current  from  the  bus  wires. 
The  questiim  of  brakes  does  not  jiroperly  enter  into  the 
electric  equipment  of  a  car.  excepi  thos-  which  are  electri- 
cally operated,  though  it  is  interesting  to  note  the  various 
styles  and  classes  which  have  become  more  or  less  standard. 
There  are  in  use  tod.iy  three  miin  types,  the  manual,  me- 
chanical, and  electrical.  The  greater  part  of  the  equipments 
in    ordinary   city   work   belong    to    the     first   division,  being 
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(•.)uii)iTecl  with  siniiig  or  gravity  release,  and  occasionaUy  be- 
ing reinforced  with  the  safety  device  of  a  pltmger  arranged  to 
act  as  a  block  beliind  the  rear  wheels,  used  only  on  systems 
running  over  numerous  heavy  grades  on  which  stops  have 
to  be  made.  In  the  mechanical  class  are  grouped  those  types 
whose  breaking  mechanisms  are  actuated  by  the  motion  or 
momentum  of  the  car  through  the  medium  of  a  clutch  monnted 
on  one  of  the  axles.  The  air  system  would  also  come  under 
this  head;  there  are  two  distinct  methods,  one  in  which  the 
car  reservoirs,  comparatively  small,  are  charged  from  a  motor 
and  pump  carried  on  the  car  itself,  and  the  storage  system, 
in  which  the  cars  are  replenished  from  a  common  i)ump  situ- 
ated at  some  eonvenifent  point  on  the  line,  in  which  event  the 
car  storage  tank  is  relatively  larger.  The  electric  ty|)es  oper- 
ate either  by  friction  discs,  one  revolving  with  the  axle  and 
the  other  mounted  on  the  motor,  or  by  a  solenoid  pulling  a 
lilunger  on  to  the  rail  iiead  and  at  the  same  time,  througli  a 
suitable  system  of  cams  and  levers,  setting  the  shoes  on  the 
wheels  in  the  ordinary  manner.  In  both  types  the  current, 
which  is  obtained  by  operating  the  motors  as  generators,  is 
controlled  by  the  main  cylinder,  which  is  then  provided  with 
additional  ste|!S  and  turns  backward  from  the  olV  position. 
There  is  also  the  emergency  electric  brake,  whiih,  while  not 
commercial,  may  occasionally  be  of  great  service,  it  will  be 
discussed  later. 

The  lighting  of  practically  all  our  modern  cars  is  by  means 
of  incandescent  lamps,  and  presents  no  special  features;  they 
s'l»ould  in  all  cases  b3  equipped  with  reliectors,  whether 
mounted  In  groups  or  singly.  C'ais  built  lately  are  usually 
equipped  with  either  buUseyes  or  illuminated  signs  to  indi- 
cate the  route  to  which  they  belong;  these  are  furnished  with 
light  by  either  a  series  of  lamps  of  their  own,  or  else  by  some 
of  those  which  also  Ught  the  car. 

It  is  now  usual  in  the  case  of  double-ended  cars  to  arrange 
the  headlight  so  that  when  one  is  in  use  the  vestibule  light 
on  that  platform  is  extinguishea,  and  vice  versa;  this  is  ae- 
comjilished  ether  by  means  of  a  removable  headlight,  in  which 
'case  tha  aetio-i  is  automatic,  the  transferring  of  the  limp 
itself  accomplishing  the  swilcliing;  or  else  if  the  headlights 
are  stationary,  one  on  each  end,  switches  are  tiscd  to  light 
either  them  or  the  vestibule  lamp  as  desired. 

The  headlight  most  frequently  consists  of  an  incandescent 
lamp,  mounted  inside  a  weatherproof  case,  which  also  con- 
tains a  reflector,  more  or  less  efficient  according  to  the  money 
put  into  it,  though  very  frequently,  especially  for  interurban 
work,  where  cars  are  rim  at  a  fairly  high  speed  and  therefore 
require  a  somewhat  greater  length  of  road  in  which  to  stop. 
arc-  lamps  are  used  for  this  purpose.  Being  on  a  500  volt 
circuit,  they  require  a  rheostat  in  series,  sometimes  the  in- 
candescents  in  the  inside  of  the  car  are  used  for  this  purpose, 
though  it  is  more  usual  to  employ  a  dead  resistance.  In  the 
more  temperate  climates  this  is  occasionally  used  as  part  of 
the  car  heating  system,  being  mounted  under  the  seats  and 
arranged  with  radiating  facilities,  so  that  the  hot' air  coming 
from  them  assists  in  warming  the  car.  Occasionally  the  cars 
are  equipped  with  arc  lamps  for  inside  lighting  as  well  as  for 
the  headlight,  in  which  case  they  are  all  run  in  series. 

On  those  systems  which  require  artificial  heating  of  the 
cars,  the  method  by  which  it  is  to  be  accomplished  is  a  very 
moot  point,  coal,  hot  water  and  electric  all  Icing  available, 
the  advantages,  from  the  passenger's  point  of  view,  being  all 
with  the  latter;  there  is  also  much  to  be  said  in  its  favor 
from  the  operator's  standpoint.  In  the  first  place  it  is  abso- 
lutely clean  as  compared  with  any  form  of  stove,  there  being 
no  ash  to  cause  dust,  nor  ftiel  of  any  sort  to  carry  ahmg  with 
the  car;  if  properly  built  they  ])resent  no  source  of  fire  risk; 
they  give  oft'  no  noxious  fumes,  ready  for  instant  service  they 
do  not  occupy  the  conductor's  attention  which  might  profit- 
ably be  employed  elsewhere,  and  if  properly  arranged  they 
distribute  the  heat  all  along  the  car  in  the  place  where  it  is 
most  needed,  namely,  near  the  floor.  On  the  other  hand,  any 
form  of  coal  stove  placed  in  the  car  body  is  notoriously  de- 
ficient on  all  of  the  above  points,  scratching  the  frame  when 
being  taken  in  and  out,  a  source  of  dust  and  dirt,  it  is  unani- 
mously voted  a  nuisance  by  everybody:  the  only  thing  to  be 
said  in  favor  of  any  of  the  various  forms  of  heating,  opposed 
to  electric,  is  that  they  are  cheaper.  Roughly  speaking,  it 
costs  something  like  seven  times  as  much  to  heat  a  car  elec- 
trically as  it  does  by  coal,  or  to  put  the  matter  in  another 
way.  seeing  that  the  average  horse  power  consumption  of  an 
ordinary  city  car  will  be  somewhere  in  the  neighborhood  of 
20  h.p.  per  hour,  and  that  of  the  heaters  5  to  10.  it  will  at 
<n,e  e  rectgnizcd  that  if  the  cars  are  to  be  heated  electric- 
ally that  the  generating  equipment,  with  the  engines  and 
boilers  or  water  wheels  to  operate  it,  must  be  materially  in- 
creased over  that  necessary  for  the  work  of  propelling  alone. 
It  is  usual  in  electric  heating  to  provide  means  for  varying 
the  temperature  and  correspondingly  the  current  consumed, 


by  dividing  the  heaters  into  sections  and  omnectmg  tnese  in 
various  combinations  of  series  or  parallel. 

The  rheostats  of  modern  equipments  are  usually  built  of 
some  form  of  iron  resistance,  coiled  iron  wire,  iron  rilibon,  or 
.■ast  iron  girds,  the  latter  being  the  latest  form.  They  are 
required  to  dissipate  considerable  energy  in  the  form  of  heat, 
and  therefore  have  to  be  kept  more  or  less  away  from  th» 
car  body,  usually  bing  mounted  on  insulated  supports  to  thp 
under  side  of  the  framework  where  they  can  be  got  at  for  in- 
spection, and  still  not  be  in  the  way  of  water  and  dirt  from 
the  wheels  and  street. 

The  usual  equipment  is  not  designed  to  remain  in  circviit 
for  any  appreciable  period  longer  than  that  necessary  to  start 
the  car,  wliich  is  the  reason  for  marking  only  certain  of  the 
controller  steps  as  running  positions;  if  tlie  cylinder  be  left 
loo  long  en  those  which  have  the  whole  or  part  of  the  rheo- 
Blats  in  circuit,  they  are  likely  to  be  damaged.  Commercial 
requiretnents,  which  are  the  limiting  features  of  all  apparatus, 
seldom  call  for  continuous  running  on  any  of  the  rheostatic 
Bte]s;  if  desired  it  is  only  a  matter  of  money  to  put  in  suf- 
ficient capacity  to  le  able  to  do  so.  In  locomotive  work, 
where  shunting  at  slow  speeds  is  a  necessity,  the  theostats 
are  nuide  much  larger,  the  equipment  for  a  pair  of  motors 
used  for  this  class  of  work  being  in  .some  cases  as  much  as 
four  to  five  times  as  large  as  that  necess.iry  to  control  it 
for  ordinary  traction  duties. 

We  next  come  to  the  consideration  of  the  motors  thcm- 
Belves,  they  constitute  that  part  of  the  equipment  in  which 
the  electrical  energy,  conveyed  from  the  stationary  trolley 
wire  to  the  moving  car  by  means  of  the  trolley  pole,  is  con- 
verted into  mechanical  power,  the  machine  which  forms  the 
actual  source  of  motion  of  the  car.  The  electric  motor,  as  we 
have  so  often  been  told,  was  more  or  less  accidentally  brought 
to  light;  it  being  discovered  that  an  ordinary  dynamo  if  sup- 
|ilied  with  current  w'ould  rotate  and  deliver  mechanical  power 
from  its  shaft;  similarly  the  first  street  railway  motors  were 
dynamos,  arc  machines  it  is  generally  reported,  coupled  to  the 
axle  by  means  of  belting  or  chains;  these  were  soon  followed 
by  mach'aes  designed  for  this  particular  work,  the  first  types 
being  bi-polar,  with  high  speed  armatures  and  double  reduc- 
tion gearing  (two  pinions  and  two  gears),  the  electrical  parts 
being  absolutely  unprotected  from  the  weather.  The  motors 
of  to-day,  irrespective  of  their  makers,  all  hrve  the  sime 
general  features;  four  poles,  two  sets  of  brushes,  single  re- 
duction enclosed  gears  running  in  grease,  and  a  practically 
water-tight  cast  steel  motor  case,  usually  parted  horizontally. 
Between  the  first  more  or  less  e.xperimental  forms  and  the 
machines  now'  standard  there  were  a  tremendous  variety  of 
ideas  and  forms  brought  out;  it  is  impossible  to  go  into  de- 
tails here,  though  it  will  be  of  interest  to  touch  on  the  main 
features. 

The  first  gears,  as  a'  ove,  were  double  reduction,  that  is, 
there  were  two  pinions  driving  two  gears,  made  of  rawhide, 
brass  and  steel;  cast  iron  also  was  used;  to-day  cast  steel  for 
gears  and  hammered  iron  or  steel  for  pinions  is  the  usual 
standard.  It  was  soon  found  that  the  open  gears  wore  very 
lapidly  on  accoimt  of  the  dust  and  dirt  which  they  encoun- 
tered, and  therefore  with  the  introduction  of  the  single  re- 
duction type  came  the  gear  case;  this  at  first  was  of  slieet 
copper  with  a  cast  brass  frame  rivet  ted  and  soldered  together, 
passing  in  turn  through  an  number  of  stages  to  cast  iron, 
malleable  iron  and  pressed  sheet  steel:  experiments  are  now 
being  made  on  a  type  composed  of  a  canvas  cover  on  a  brass 
frame  with  a  spring  sheet  steel  lining  on  the  lower  half. 

Both  ring  and  drum  windings  have  been  used  for  the  arma- 
ture.-made  sometimes  with  round  wires  and  .again  with  those 
of  oblong  section,  the  coils  wound  on  to  the  body  by  hand, 
or  again  being  machine  formed  before  winding.  For  the  com- 
mutator cast  brass  and  cast  and  wrought  copper  have  all 
been  tried;  to-day  standard  construction  uses  machine  wound 
coils,  drum  windings  and  wrought  ciqiper  bars  equipped  with 
carbon   brushes. 

The  first  machines  were  li-polar.  and  when  it  was  found 
desirable  to  cut  out  one  set  of  gearing  there  came  the  con- 
sequent struggle  to  reduce  the  armature  speeds:  the  most 
obvious  method  was  to  increase  the  number  of  fields  from 
two  to  four,  and  a  number  of  forms  were  brought  out  for 
that  purpose.  The  first  t\q)es  had  two  consequent  and  two 
salient  poles;  if  arranged  with  the  former  horizontal,  they 
made  the  depth  of  the  motor  too  great,  seeing  that  the 
standard  33-inch  wheel  allows  but  little  room  to  keep  clear 
of  the  roadbed:  if  placed  vertically  the  machine  could  not  be 
parted  along  the  horizontal  plane,  which  latter  was  an  ex- 
trenu'ly  desirable  feature.  Finally  their  came  the  four  pole 
salient  type  arranged  with  the  poles  set  4.">  degrees  from  the 
vertical,  which  allows  convenient  horizont.al  parting  and  is 
the  form  which  has  been  adopted  by  practically  all  manufac- 
turers. 

Practicallv    nothing     but    east    steel,   or   some    one   of    its 
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nearly  allied  ooiii]iositioiis,  li:is  been  used  for  the  motor  frame 
proper.  The  original  machines  were  p.itirely  open,  and  the 
first  attempt  at  ])roteet'<in  from  water  and  dust  was  a  pan 
placed  viuderneath  and  ])artially  up  the  sides  of  the  machine: 
then  canvas  was  huu;^  down  from  tlu;  eir  body;  next  the 
fiame  itself  was  extended  so  as  to  alford  more  protection  to 
the  parts  inside,  and  finally  it  was  made  in  two  bowl  shaped 
halves,  completely  enclosinj;  the  armature  and  fields,  which 
is  the  style  standard  to-day  for  moderate  sized  macliines  of 
ftU  makers.  The  field  poles  are  east  as  part  of  tlie  franu',  or 
sometimes  east  steel  machined  separately  aT.d  bolted  to  place; 
again  there  is  the  laminated  type,  either  with  the  frame  east 
round  them  or  held  in  position  bj'  bolts,  as  compared  with 
the  solid  pole  this  construction  produces  a  lighter  nlachine 
for  a  given  output,  and  one  somewhat  mori;  ellicient:  In 
this  totally  enclosed  type  of  case  the  ventilation  is  practically 
nil;  on  elevated  systems  and  in  s  )me  interurbvn  roads  ad- 
vantage is  taken  of  the  comparative  absence  of  dust  and 
dampness  to  i)ut  openings  in  the  frames  which,  partially 
closed  by  screens,  allow  more  or  less  air  to  circvilatc  through 
the   windings. 

The  lubrication  of  ail  moderate  size  motors  is  by  means 
of  grease,  held  in  pockets  cast  in  the  fri'.me  over  the  bearings: 
these  latter  are  generally  outside  the  machine  proper,  being 
provided  with  channels  underneath  so  that  any  overflow  or 
drippings  are  thrown  outside,  lubricants  of  all  descriptions 
being  fatal  to  good  insulation.  Occasionally  there  is  provided 
«n  auxiliary  oiling  wick  underneath  the  bearing,  tlie  grease 
then  being  more  or  less  of  a  reserve  intended  to  be  used  only 
if  the  journal  gets  hot,  in  which  event  it  melts  and  thus  pro- 
vides extra  lubrication.  On  the  heavier  nujtors  for  elevated 
work,  oil  is  depended  upon  almo.st  entirely,  th.ongh  it  has  the 
disadvantage  of  causing  much  more  drip  than   the  greases. 

Tlie  f.)regoing  covers  the  general  outline  of  the  standard 
moderate  sized  street  railway  motor  of  to-day,  there  natur- 
ally are  many  modifications,  such  as  the  type  in  which  the 
frame  instead  of  being  split  horizontally,  is  cast  in  one  piece, 
cylindrical  in  form,  the  armature  and  fields  being  removed 
through  openingfj  in  the  ends,  normally  filled  by  cast  iron 
shields  carrying  the  bearings;  there  is  also  the  gearless  motor, 
a  type  which  has  found  much  more  favor  on  the  Continent 
than  it  has  over  here,  th:)ugh  it  should  be  noted  thut  the 
Baltimore  and  Ohio  locomotives,  the  largest  electric  traction 
machines  ever  built,  weighing  nearly  100  tons  eich,  are  of 
this    type. 

E(pially  a  curiosity,  at  any  rate  on  this  continent,  is  the 
alternating  traction  motor  .though  it  has  been  nsed  to  some 
extent  in  Europe:  those  built  over  here  fclli  w  to  a  great 
extent  the  general  lines  of  the  D.C.  machines,  except  of  course 
in  their  internal  arrangements.  It  should  be  observed  that 
they  can  be  run  in  series  parallel,  the  armatvire  of  one  ma- 
chine supplying  the  fields  of  the  next,  somewhat  similarly  to 
the  standard  series  parallel  controller. 

All  street  railway  motois  to-day  are  series  wound,  tnat 
is,  the  same  current  after  passing  through  the  arnuvture  goes 
on  through  the  field  coils,  or  vice  versa.  Hhunt  machines  are 
unsuitable  for  several  reasons,  one  is  that  being  essentially 
constant  speed  apjiaratns  they  would  tend  to  drive  the  car 
at  the  same  rate  irrespective  of  the  load  or  the  grade.  In 
climbing  hills  this  would  result  in  a  greater  current  consump- 
tion than  the  liiotors  eoiild  stand,  on  the  other  hand  the 
scries  motor  slows  down  with  an  increase  in  load,  and  conse- 
quently takes  less  current  than  w-oidd  be  needed  if  the  same 
speed   were   maintained. 

The  field  coils  are  sometimes  connected  in  front  of  the 
amiatiire,  in  which  case  they  are  said  to  act  as  a  choking 
coil,  and  to  tluis  lessen  the  chances  of  lightning  damaging 
the  latter;  in  other  systems  they  are  connected  next  to  the 
ground  in  order  to  lessen  the  chances  of  trouble  in  theni- 
selvea.  If  wired  in  this  man'ier,  when  the  motors  are  in 
parallel  the  maximum  potential  between  the  fields  and  ground 
is  ab(Uit  .30  volts,  wlien  they  are  in  series  this  is  increased  on 
No.  1  machine  to  2.50  volts.  No.  2  remaining  as  before. 

The  next  point  to  be  considered  is  the  method  of  using 
the  motors  as  an  emegency  brake.  If  the  motors  are  driven 
by  some  outside  force,  such  as  momentum  or  gravity, 
they  tend  to  generate  current  the  same  as  any  other  dynamo. 
and  if  the  connections  of  the  field  be  reversed  with  respect 
to  the  armature,  they  will  gi'adually  produce  more  and  more 
voltage,  or  build  up,  as  it  is  termed.  Further,  if  they  now  be 
connected  in  parallel,  any  slight  difi'erencc  in  voltage  1  etwecn 
the  two  will  start  a  current  flowing  whicli  still  further 
changes  the  field  strengths  and  thus  produces  an  increase  in 
the  current.  This  means  that  one  machine  becomes  a  gener- 
ator with  a  heavy  load,  which  tends  to  pull  it  up,  this  in  turn 
through  the  gears  tending  to  stop  the  car.  The  other  ma- 
chine becomes  a  motor  with  a  heavy  current  forced  through 
it  and   con.ieipiently  a  heavy   torque,  but  being  reversed  in 


stead  of  tending  to  drive  tlie  c:ir  forwanl,  as  docs  current 
from  the  trolley  wire,  tliis  tends  to  drive  the  ear  backwards. 
It  will  thus  be  seen  that  the  action  of  both  machines  is  to  stop 
the  car,  which  will  pull  u])  ipiife  sharply.  Now,  as  soon  as 
this  lias  taken  place  the  current  ceases,  and  if  the  car  be  on 
a  down  grade  it  will  immediately  start  again,  and  after  it 
attains  some  slight  speed  the  process  will  repeat  itself;  it  is 
thus  possible  to  take  a  ear  down  hill  without  the  aid  of  either 
brakes  or  current  from  the  trolley  wire.  It  should  be  noted 
that  this  method  of  stop]iing  is  (piite  distinct  from  that  of 
using  the  main  current  with  the  machines  reversed,  further, 
that  on  a  two  motor  controller  the  throwing  of  the  revers- 
ing switch  does  not  put  the  motors  in  parallel,  they  can  only 
be  connected  in  this  way  by  means  of  the  main  cylinder  which 
has  to  be  turned  to  some  one  of  the  parallel  positions,  which 
is  immaterial;  with  the  current  breaker  open  or  the  trolley  off 
there  is  no  closed  circuit  on  any  of  the  series  steps.  On  the 
other  hand,  with  a  four  motor  controller,  there  being  two 
pairs  of  machines  permanently  in  parallel  (except  when 
c(|uip|icd  with  a  commutating  switch  set  for  series  connec- 
tion), all  that  is  necessary  to  obtain  the  desired  connection 
is  to  throw  the  reverse  handle.  Occasionally  there  are  found 
two  motors  which  are  so  nearly  alike,  or  give  results  so  closely 
allied  that  this  action  will  not  take  place,  though  it  is  ])rob- 
able  that  9'J  per  cent,  of  the  cars  in  service  to-day  will  act  as 
descri'  ed   above. 

The  foregoing  covers,  in  outline  only,  the  principal  parts 
comprising  the  modern  electric  car  equipment  of  medium 
capacity;  it  is  obviously  impossible,  within  the  limits  of  this 
pajier,  to  go  to  any  extent  into  detail;  there  remains  but  to 
glance  at  its  general  properties  compared  with  electrical  ap- 
jiaralus  designed  for  radically   dill'erent  service. 

Compared  with  commercial  stationary  direct  current  ma- 
tliines  having  about  the  same  armature  speeds,  we  find  that 
the  street  railway  motor,  horsi'  power  for  horse  power, 
weighs  somewhat  less  than  half  as  much  as  does  the  former, 
direct  current  machines  of  the  lower  speeds  averaging  110  to 
135  pounds  per  h.p. ;  the  street  railway  motor  somewhere 
about  65.  You  must  further  note  that  the  latter  machine 
has  a  momentary  maximum  output  of  two  or  three  times  its 
normal  cajiacity,  that  is,  a  machine  rated  at  30  h.p.,  ac- 
cording to  the  methods  adopted  by  standaid  ])ractice  to-day 
will  for  short  periods  give  an  output  of  SO  to  100  h.p.,  in  fact 
there  is  to-day  no  other  machine  which,  weighing  but  one  ton 
and  contained  within  the  three  dimensions  of  about  30  inches, 
will  produce  from  25  to  50  h.p.  and  this  with  a  high  degree 
of  economy:  obviously  this  result  is  obtained  only  by  having 
a  machine  of  the  greatest  simplicity  composi'd  of  the  very 
finest  mateiials  obtainable  and  built  willi  the  utmost  atten- 
tion  to   every   detail. 

Further,  it  is  to  be  oliyervcd  that  some  of  ihr  machines 
marie  for  this  purpose  are  by  no  means  small.  Tlic  first  cars 
put  into  service  were  ciiiiipucd  with  two  motors  of  about  12 
to  15  h.p.,  each  weighing  in  the  neighborhood  of  2,300  pounds; 
to-day  the  ordinary  car  in  city  service  has  two  35  or  40  h.p. 
motors,  weighing  with  the  controlling  mechanism  a'  out  :i% 
tons,  the  complete  car  averaging  about  12  tons.  The  average 
car  on  interurban  high  speed  service,  eipiioped  s  )me  with 
two  motors  and  some  with  four,  varying  from  50  to  80  h.p. 
each,  will  weigh  somewhere  in  the  neighborhood  of  25  tons, 
8  to  12  tons  of  this  being  accounted  for  by  the  200  to 
300  h.p.  of  electrical  equipment  with  which  they  are  provided. 
Cars  for  elevated  roads  will  average  somewhere  about  30  tons 
eacli,  and  as  they  are  frequently  riri  in  trains  of  two  and 
three,  the  complete  outfit  will  weigh  in  the  neighborhood  of 
100  tons.  The  Baltimore  and  Ohio  Railway  Conqiany's  loco- 
motives are  the  largest  eledrical  traction  machines  in  use 
lo-day;  they  weigh  about  100  tons  eac'i.  the  motors,  of  which 
there  are  four,  being  rated  at  325  h.p.  caih,  the  normal  cur- 
rent input  of  the  comidefe  machine  reaching  the  large  total 
df   2  000   amperes. 

It  is  obvious  that,  having  such  a  line  (>i|ui|imeut  as  the 
modern  railway  motor,  we  shcmid  make  every  efl'ort  to  keep 
it  in  good  .shape,  to  get  from  it  the  maximum  of  service  witli 
the  minimum  of  cost  and  to  maiutaii  a  s 'hedule  free  from 
the  most  annoying  of  troubles,  road  breakdowns,  one  of  the 
most  essential  jioints  to  this  end  is  a  thorough  system  of  in- 
spection, without  some  s;ich  procedure  it  is  hopeless  to  expect 
anything  but  that  the  repair  accounts  will  be  unduly  large, 
and  your  cnstcmicrs  far  from  satisfied  with  the  service  they 
receive.  It  is  usual  in  modern  railway  ]nactice  to  have  two 
and  sometimes  three  distinct  times  of  inspection  for  each 
car,  every  road  havirg  a  niglit  man  who  makes  a  visual  and 
more  or  less  superficial  examination  each  night,  and  a  barn 
repair  crew  who  dismantle  and  thoroughly  oveihaul  every 
equipment  at  stated  intervals  of  0  to  12  or  14  weeks.  To 
these  .some  roads  add  the  day  ins])ector  who  visits  each  car 
when  in  service,  examining  the  operation  of  the  commutators 
and  the  controllers,  and  receiving  reports  from  the  crews  as 
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to  any  incipient  defects  wliich  tliey  know  should  receive  at- 
tention. 

The  greatest  aid  to  such  a  system  of  inspection,  and  in 
fact  a  prime  necessity  of  its  existence,  is  a  set  of  books,  as 
simple  as  possible,  but  nevertheless  complete  in  that  they 
3ho«'  tlie  date  of  every  operation,  both  day  and  night,  on 
each  car.  and  the  names  of  the  men  perfonning  them,  from 
records  such  as  these  you  will  1  e  able  to  determine  andSic- 
curately  keep  track  of  the  date  on  which  any  car  is  due  to 
come  in  for  general  overhauling.  Having  determined,  from 
the  class  of  equipment  and  the  amount  of  work  it  has  to  do, 
the  safe  running  limits  of  the  machines,  that  is,  the  longest 
time  which  it  is  practicable  to  leave  them  on  the  road  and 
still  not  run  into  danger  of  having  breakdowns,  it  is  highly 
Vlesirable  to  keep  the  system  in  such  shape  that  the  cars 
come  in  very  close  to  the  periods  set  for  them.  Such  a  sj'S- 
tem  as  this,  apart  from  lessening  the  cost  of  repairs  and  re- 
ducing the  number  of  street  breakdowns,  has  great  value  in 
anotlier  direction,  namely,  the  question  of  damage  suits. 
Accidents,  as  we  have  all  been  told  so  many  times,  will  hap- 
pen; happy  is  the  man  who,  in  the  hour  of  trial,  can  produce 
complete  records  and  show  that  the  car  equipment  in  qiiestion 
was  insjiccted  and  overhauled  on  a  certain  specified  date  by 
men  competent  and  familiar  with  this  class  of  work,  and  pro- 
nounced by  them  to  be  in  thorough  workmanlike  condition: 
he  has  gone  pr  towards  acquitting  his  company  of  that  bug- 
bear and  foundation  for  so  many  claims,  alleged  negligence. 

[Note.-^l'he  foregoing  paper,  presented  at  the  last  annual 
meeting  of  the  Canadian  Electrical  Association  in  Quebec, 
was  illustrated  by  a  car  equipment  kindly  furnished  by  the 
Quebec  Railway,  Light  and  Power  Courany.  as  was  also  the 
current  to  operate  same."] 


ARC  LIGHTING. 

By  C.  M.  Green. 

Arch  light,  now  universally  called  "  arc  light,"  was  discovered 
100  years  ago  by  Sir  Humphre}'  Da\'ey,  1802.  Il  practically  re- 
mained in  Ihe  laboratory  until  1877, when  Charles  K.  Brush  made 
its  use  possible  to  the  commercial  world   by  the  following  steps  : 

1st.  The  building  of  a  dynamo  suitable  for  operating  a  single 
arc  lamp  with  a  series  magnet. 

2nd./    The  multiple  system  of  afc  lighting,   which  consisted  oi 
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a  dynamo  with  two  or  more  separate  circuits,  with  a  lamp  con- 
nected in  each  one  of  the  circuits.  This  system,  however,  could 
never  be  commerciall}'  successfid  on  accoimt  of  requiring  a  sep- 
aratt  circuit  between  the  dynamo  and  each  individual  lamp. 

3rd.  The  series  arc  lighting  system  employing  a  new  lamp 
with  differential  windings,  thereby  keeping  the  voltage  across 
the  arc  constant  as  the  carbon  burned  away  while  the  current 
remained  constant  in  the  cncuit.  An  automatic  cutout 
in  the  lamp  for  maintaining  the  circuit  closed  after  the  carbon 
had  been  burned  away.     The  different   circuits    in    the   dvnamo 


were  connected  in  series  and  a  current  go\'ernor  or  dialdesigned 
to  maintain  the  current  constant  from  the  d>'namo  as  the  load 
changed  by  shunting  more  or  less  current  from  its  series  field. 

4th.  Copper  plating  and  in  other  respects  improving  and 
cheapening  the  carbons,  thereby  reducing  the  price  from  26c.  to 
ic.  each,  thus  reducing  the  cost  of  maintenance  and  greatly  ex- 
tending the  commercial  field  for  arc  lighting. 

It    remained    for    Elihu  Thomson  to  do  the  great  work  of  de- 
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veloping  not  only  the  series  system  but  the  alternating  system  of 
arc  lighting. 

The  arc  lamps  for  cijnstant  potential  circuits  were  developed 
several  years  later  than  ihe  series  arc  lamps. 

CLASSIFICATION  OF  ARCS. 

The  direct  current  open  arc  lamp  was  first  invented  and  com- 
mercially developed,  meeting  with  a  very  extended  use  and  giv- 
ing imiveral  satisfaction;  first  on  constant  current  series  circuits 
and  later  on  constant  potential  circuits. 

The  alternating  current  open  arc  lamp  has  never  met  with 
an}'  extended  use  for  the  following  reasons  : 

1st.  The  light  is  very  inferior  in  comparison  with  that  obtained 
from  the  direct  current,  urt1«i[S  expensive  cored  carbons  are  used, 
and  even  then  it  is  not  equal  to  the  direct  current. 

2nd.  The  arc  and  lamp  mechanism  are  extremely  noisy,  st^me 
of  the  series  street  lamps  being  easily  heard  at  a  distance  of  200 
or  300  feet  on  a  quiet  night. 

The  direct  current  enclosed  arc  was  commercially  developed  in 
1895-96,  having  the  following  points  of  superiority  over  the  open 
arc  : 

1st.  The  life  of  the  carbons  was  increased  from  ten  to  twenty 
limes,  greatly  reducing  the  maintenance  and  attention  required 
by  the  lamp. 

2nd.  The  steadiness  and  distribution  of  the  light  is  vnslly 
superior, 

3rd.  The  light  giving  body  is  very  much  larger;  the  enclosed 
globe  also  diffuses  much  of  the  light,  the  result  of  which  is  that  the 
shadows  have  been  eliminated,  approaching  diffused   daylight. 

ARC    CHAR.\CTERISTICS.  \ 

The  arc  characteristics  or  properties  must  be  known  in  order 
to  understand  and  handle  the  arc  successfully. 

The  characteristic  curves  of  the  open  and  enclosed  arc  .ire 
shown  respectively  on  curve  sheets  .'X  and  B.  These  are  plotted 
in  volt  and  amperes,  and  also  in  ohms  .and  amperes.  The  data 
lor  the  curves  was  obtained  in  the  following  manner  : 

.A  direct  current  constant  potential  was  used  to  f  upply  the 
energy.  The  current  was  varied  by  means  of  ad- 
justing the  resistance  in  series  with  the  arc.  The  length  of  the 
arc  was  kept  constant  by  hand  adjustment,  a  magnified  image 
being  projected  on  a  screen  for  obtaining  accurate  measurements 
of  its  length.  Weston  voltmeters  anti  ammeters  were  used  in  mak- 
ing the  observations:  each  point  on  the  curve  is  the  mean  of  sev- 
eral observations.  The  ohms  resistance  were  calculated  from 
the  volts  and  amperes.  Both  arcs  show  the  same  general 
characteristics.  The  volts  and  more  especially  the  ohms  resist- 
ance decrease  rapidly  with  the  increase  of  curieiU,  which  I  at- 
tribute to  the  following  cause. 

It  is  well  known    that    the    resistance   of  a    conductor   varies 
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directly  iis  ilN  lenglh,  in\ersely  as  its  area  and  alwa\'s  varies 
with  changes  in  temperature.  The  conductor  in  the  arc  is  the 
vapor  of  carbon.  In  the  experiments  the  length  of  the  conductor 
or  arc  lias  been  kept  constant,  the  area  of  the  conducting  vapor 
varying  with  the  current,  the  resistance  also  being  reduced  with 
increase  of  temperature  due  to  larger  area  with  proportionally 
less  radiating  surface.  The  temperature  coefficient  vapor  of 
carbon  is  undoubtedly  negative. 

The       weight     of    this    conductor,      the    arc,      is    extremely 
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small.  The  rale  ot  production  of  energy  in  the  conductor  is  ex- 
tremelv  high  and  also  the  rate  of  dissipation  is  correspondingly 
high, and  accordingly  the  resistance  varies  almost  instantaneous- 
ly with  the  current.  The  time  spoken  of  here  may  be  taken  as 
a  small  part  of  a  second. 

The  resistance  of  the  6.6  ampere  60  cycle  alternating  arc  has 
been  investigated  arfd  the  following  results  have  been  observed. 
Instantaneous  current  value  8.6  amperes,  arc  re- 
sistance 7.5  ohms,  likewise  the  instantaneous  resistance 
value        at        one        ampere         was       80        ohms  with       a 

rising  current,  but  only  60  ohms  with  a  falling  current.  Froin 
theoretical  consideration  I  should  expect  that  if  the  rate  of 
change  in  current  was  sufficiently  slow  that  there  would  be  found 
no  difference  in  resistance  for  a  given  current  whether  the  current 
was  rising  or  falling,  and  likewise  if  the  change  was  made  suffic- 
ienily  rapid,  as  for  example  running  up  into  the  thousandths  of 
cycles  per  second,  that  the  change  would  be  much  less  due  to  the 
smaller  time  element  and  the  relative  larger  capacity  of  the  con- 
ductor for  storing  up  heat. 

From  the  above  it  is  very  readily  seen  that  the  arc  is  extreme- 
ly sensitive  to  current  changes. 

It  is  easily  seen  upon  investigation  of  the  characteristic  curves 
that  an  arc  will  burn  steadily  upon  a  constant  current  supply  or 
circuit  but  not  directly  across  any  constant  potential  supply,  and 
also  two  arcs,  not  lamps,  cannot  be  run  in  multiple. 

The  characteristic  curves,  A  and  B,  clearly  shosv  that  if  the 
arc  is  to  be  stable  it  must  be  supplied  from  a  source  of  electricity 
in  which,  if  the  current  rises,  the  voltage  will  decrease,  or  if  the 
current  decreases  the  voltage  will  rise  at  a  higher  rate  than 
shown  in  the  characteristic  curve. 

The  constant  current  supply  is  the  best,  requiring  a  lamp  de- 
signed to  keep  the  voltage  at  the  arc  constant  and  to  maintain 
the  circuit  closed  when  the  carbons  burn  out. 

The  constant  potential  supply  is  the  poorest,  requiring  a  lamp 
designed  for  accomplishing  the  following  things: 

1st.  To  supply  the  arc  so  that  the  voltage  at  the  arc  will  drop 
as  the  current  increases  and  rise  as  the  current  decreases  and  at 
a  higher  rate  than  shown  in  the  characteristic  curves.  This  is 
obtained  by  wasteful  resistance  or  reactance. 

2nd.  To  maintain  the  voltage  and  current  constant  at  the  arc 
by  feeding  the  carbons. 

3rd.  If  two  or  more  lamps  are  to  be  run  in  series  there  will  be 
required  in  addition  to  the  above  for  each  arc  1  load  or  resistance 
to  be  automatically  substituted  for  it  when  the  carbons  burn  out 
or  the  lamp  is  shut  oft,  in  order  to  maintain  the  circuit  closed  and 
to  prevent  excessive  or  destructive  current  in  the  other  lamps. 

Arc  lamps  run  upon  constant  potential  circuits,  with  a  steady- 
ing resistance  in  series  with  them,  have  been  built  for  a  number 


of  years.  For  operating  upon  a  1 10  volt  circuit  the  voltage  at 
the  arc  normally,  being  about  80,  it  is  found  that  if  it  is 
raised  above  this  by  cutting  out  some  of  the  resistance  the 
lamp  does  not  operate  satisfactorily,  jumps  badly  in  picking  up, 
and  also  the  arc  is  very  liable  to  break.  Theoretically,  this  is 
comparatively  easily  explained  by  reference  to  Curve  Sheet  C, 
characteristic  curves  of  .3"  enclosed  arc  and  resistance  in  series, 
75%  arc,  25%  resistance  at  6.6  amperes. 

The  characteiistic  curve  of  the  arc  in  volts  and  amperes  is 
shown  upon  the  curve  on  a  magnified  scale,  showing  the  re- 
sistance of  the  arc  somewhat  each  side  of  the  point  at  which  it  is 
desired  to  operate  it.  The  volts  loss  in  resistance  with  varying 
amperes  is  also  shown  upon  the  curve.  The  curve,  arc  plus 
resistance  volts  and  amperes  is  obtained  by  adding  the  volts 
arc  to  volts  resistance  for  the  different  current   values. 

Examination  of  this  curve  shows  that  between  4.2  amperes  and 
5.2  amperes  that  the  current  may  be  changed  between  these 
limits  with  practically  no  change  in  the  voltage  whatsoever, 
showing  that  there  is  no  stability  between  these  points,  i.e.,  the 
current  may  vary  between  these  limits  with  no  change  in  the 
voltage. 

Examination  of  the  curve  between  6  and  7  amperes  shows  that 
a  change  in  voltage  from  100  to  101.25  volts,  or  i}4% 
rise  in  voltage,  will  increase  the  current  16.7%  or  from  6  to  7  am- 
peres. In  other  words,  the  arc  even  with  25%  of  the  line  voltage 
consumed  in  resistance  in  series  with  it,  is  not  particularly  stable, 
and  the  more  resistance  we  put  in  series  with  the  arc  the  greater 
stability  we  obtain,  but  in  an  extremely  expensive  manner,  since 
we  are  continually  lowering  Iha  efficiency  of  our  lamp. 

Curve  Sheet  D  are  characteristic  volts  and  length  of  5  am- 
pere enclosed  arc  .5"  solid  electra  carbons.  A  broad  investi- 
gation of  this  curve  shows  that  the  volts  at  arc  increase  some- 
what in  proportion  to  its  length  plus  about  40  volts.  It  apparent- 
ly requires  a  certain  number  of  volts  to  maintain  an  arc  of  ex- 
tremely short  length. 

Investigation  of  this  curve  might  lead  to  the  opinion  that  the 
resistance  oi'  the  arc  might  be  kept  constant  hv  varying  the 
length  of  the  arc,  but  the  arc  is  so  extremely  sensitive  to  varia- 
tions in  current  that  it  is  practically  impossible  to  control  the 
current  in  an  arc  limp  run  across  constant  potential  circuits  in 
this  manner. 

The  constant  potential  alternating  arc  lamps  are  invariably 
built  with  a  reactance  in  series  with  the  arc  for  steadying  it, 
which  has  been  found  to  be  very  much  better  than  resistance  for 
the  following  reasons; 

1st.   The  lamp  has  a  higher  efficiency. 

2nd.   There  i.-,  less  distortion  in  the  current  wave  supplied  to    a 
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lamp  with  reactance  in  series  with  the  arc  than  with  resistance.  In 
other  words,  the  power  factor  of  the  arc  is  higher  and  there  is 
comparatively  little  difference  in  the  power  factor  of  the  lamp. 

There  are  no  arc  lamps  in  commercial  use  operated  in  multiple 
on  a  series  circuit.  This  method  .vould  seriously  complicate  the 
lamp  and  wiring  and  also  greatly  increase  the  losses.  Some- 
times a  resistance  has  been  put  in  multiple  with  a  series  lamp 
on  a  series  circuit  as  a  makeshift.  For  example,  a  series  en- 
closed arc  lamp,  6.6  amperes,  run  ona9.6ampere  openarc  circuit 
when  it  was    desired    to   compare    the  two  lamps  without  going 
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to  the  expense    of    installinsf    another    dynamo    and    running    on 
a  separate  circuit. 

CANDLE   POWER   AND   ARC    EFFICIENCY. 

Mr.W,  D'A.  Ryan,  a  great  aulhority  on  the  subject  of  Candle 
Power  and  Arc  Efficiency,  dealt  with  this  subject  very  fully  in 
the  meeting  ot  last  evening.  Accordingly,  I  shall  simply  men- 
tion briefly  what  appear  to  me  five  principal  facts  that  he  brought 
out. 

isl.  Of  all  the  artificial  lights  the  arc  gives  the  one  nearest  ap- 
proaching sunlight. 

2nd.  The  great  superiority  of  the  enclosed  arc  in  comparison 
with  the  open  arc,  better  distribution  of  the  light  and  also  more 
light  at  a  disti.nce  of  150  feel  or  more  from  the  arc  than  that 
given  by  the  open  lamp,  also  the  great  absence  of  shadows.  In 
other    words    it   is   the  best  artificial  light  which  we  have  to-da}'. 

3rd.  Great  1  eduction  in  cost  of  maintenance  of  the  enclosed 
over  the  open  arc,  the  larger  part  of  which  is  made  up  of  car- 
bons, followed  by  labor,  with  a  few  other  smaller  items. 

4th.  The  enclosed  lamp  is  more  reliable,  being  entirely  enclosed, 
and  not  affected  by  winds  and  snow. 

5th.  The  design  of  lamps  has  been  greatly  simplified,  the 
parts  made  interchangeable,  the  length  and  weight  reduced — 
some  of  the  greatest  achievements  of  modern  arc  lamp  engineer- 
ing. 

SUPPLY   SYSTEMS  AND   TYPES  OF  LAMPS. 

Generally  speaking  there  are  two  systems  of  supply,  the  con- 
stant current  series  system  and  the  constant  potential   or  mulli- 
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pie  system.  The  constant  current  or  series  system  uses  either 
direct  or  alternating  current.  Broadly  speaking,  there  are  only 
two  types  of  lamps  in  commercial  use  to-day  for  the  series  sys- 
tem,   namely,  the  differential  and  shunt  lamps.  "^ 

There  have  been  many  other  kinds  of  lamps  built  embodying 
different  methods  of  control,  but  noneoftliem  have  the  advan- 
tages of  the  dififerenlial  lamp,  the  general  details  of  which  are 
well  known  to  you  all.  The  differential  lamp  I  believe  to  be  the 
best  of  the  two  for  the  following  reasons  : 

1st.  The  lampgives  less  trouble  in  operation.  Thecharacteris- 
ticcurve  of  thelamp  and  that  of  the  arc  generators  cross  each  oth- 
er at  full  load,  much  nearer  at  right-angles  than  that  of  shunt 
lamp  and  generator,  giving  greater  stability  of  operation. 

2nd.  The  carbons  are  together  and  free  when  the  current  is 
turned  on  the  lamp,  whereas  with  the  shunt  lamp  the  carbons  are 
separated  and  have  to  be  brought  together  in  order  to  establish 
the  arc. 

3rd.  In  case  of  an  accident  a  generator  may  be  largely  over- 
loaded with  differential  lamps  by  allowing  the  current  to  drop 
slightly,  which  will  reduce  the  voltage  on  lamps,  enabling  a  larg- 
er number  to  be  run  from  the  generator.  Buffalo  has  run  100% 
overload  in  lamps  in  such  cases,  saving  them  large  rebates  to 
the  city  on  account  ot  keeping  a  large  number  of  their  lights  in 
operation,  which  would  have  been  impossible  with  shunt  lamps. 

It  has  been  suggested  that  a  shunt  lamp  possesses  an  advan- 
tage of  operating  at  6.6amperes  until midnightand  at  5  amperes 
during  the  early  morning  hours.  This  is  a. fallacy.  95%  of  the 
central  stations  are  committed  by  contract  with  the  city  or  town 
to  supply  a  specified  current  and  wattage  per  lamp.     The  differ- 


ential lamp  is  in  harmony  with  this  policy.  .Many  central  stations 
have  an  agreement  with  the  city  or  town  which  has  required 
them  10  equip  their  switchboards  with  recording  ammeters  which 
register  ihe  current  at  all  hours. 

The  diflferenlial  lamp  is  the  most  popular  lamp  to-day,  and  it  is 
the  general  practice  to  build  all  series  arc  lamps  with  differentia! 
winding. 

The  constant  potential  or  multiple  system  of  dis- 
tribution employing  both  direct  and  alternating  cui rents,  it  is 
the  universal  practice  of  to-day  to  control  all  of  these  lamps  by 
means  of  a  series  magnet,  which  makes  the  best  and  most  eco- 
nomical lamp  for  this  system.  Lamps  are  built  to  run  in 
series  upon  constant  potential  systems.  For  example,  it  is 
desired  to  operate  arc  lamps,  a  few  of  them  only,  on  railway  or 
500  volt  power  circuii.  In  this  case  four  or  five  enclosed  lamps 
are  run  in  series,  but  controlling  mechanism  is  of  the  differential 
type,  the  current  in  Ihe  series  magnet  tending  to  separate  the 
carbons,  and  the  current  in  the  shunt  magnets  controlled  by  Ihe 
voltage  across  the  arc  operates  in  opposition  to  the  series  mag- 
net, lending  to  pull  Ihe  carbons  together,  or,  in  other  wocds,  it  is 
a  lamp  built  somewhat  upon  the  plan  of  the  best  lamps  to-day  for 
series  circuit  with  si  ghl  modifications  as  follows  : 

There  is  a  steadying  resistance  alwavs  in  series  with  the  arc 
and  also  another  resistance  equivalent  to  the  resistance  of  the 
arc  which  is  automaticallv  substituted  therefor  when  the  car- 
bons burn  out  or  it  is  desired  to  shut  off  ihe  lamp. 

GENERATING    APPARATLS. 

The  generating  apparatus  is  divided  into  two  broad   classes  : 
1st.      Constant  Current. 
2nd.     Constant  Potential. 

The  constant  current  generators  manufactured  to-day 
are  all  ditect  current  series  wound  machines  with  armatures 
either  of  the  open  or  closed  coil  type.  The  Thomson-Houston 
and  Brush  arc  generators  are  of  the  open  coil  type,  and  Fort 
Wayne  and  Western  Electric  of  Ihe  closed  coil  type. 

The  regulation  in  these  generators  is  always  obtained  primari- 
ly by  armature  reaction  with  the  shifting  of  the  point  of  commu- 
tation and  brushes,  with  the  fc^llowing  secondar\'  refinements  for 
keeping  the  current  constant  as  the  load  changes: 

(A)  Varying  the  field  excitation.  Example,  shunting  more  or 
less  current  from  the  series  field  and  shifting  of  the  brushes  by 
an  auto.iiatic  regulator  as  found  in  the  Brush  arc  generator,  or 
varying  the  turns  in  Ihe  scries  field  and  shifting  of  the  brushes 
by  an  automatic  regulator  as  found  in  the  old  Excelsior  or 
Hockhousen  arc  dynamo. 

(B|  Varying  the  armature  reactions;  using  double  sets  of  brushes 
on  the  ccmmutator  so  that  more  or  less  turns  in  the  armature 
can  be  cut  cut  or  run  for  a  longer  lime  in  parallel,  i hereby 
changing  Ihe  armature  reactions.  The  Fort  Wayne  or  Wood 
arc  ilynamo  is  an  example  of  the  first  case,  the  T.  H.  arc 
dynamo  of  the  second,  the  brushes  being  controlled  in  each 
case  by  an  automatic  regulator. 

Generators  in  which  the  secondary  regulation  is  secured  by 
varying  the  field  excitation  are  theoretically  of  higher  efficiency 
than  those  in  which  the  regulation  is  secured  b)'  varving  the 
armature  reactances. 

There  is  comparatively  little  dift'erence  in  the  two  methods  as 
far  as  losses  go  whether  the  field  excitation  is  changed  by  means 
of  shunting  more  or  less  current  or  commutating  the   field. 

Generators  with  open  coil  armatures  are  in  my  opinion 
superior  to  those  with  closed  coil  armatures  in  the  following 
respects: 

1st.  The  voltage  at  the  terminals  of  the  generators  on  break- 
ing of  the  circuit  will  not  rise  over  20^,  above  the  maximum 
voltage  which  the  machine  will  supply  at  normal  current, whereas 
with  machines  of  the  closed  coil  type,  ihe  voltage  rise  is  very 
much  greater,  in  fact,  so  much  so  thai  certain  machines  ot  Ihe 
closed  coil  type  have  been  provided  with  spark  gaps  in  order  to 
prevent  the  vollage  from  rising  excessively  high  when  the  circuit 
is  opened. 

The  low  vollage  rise  on  the  open  coil  generator  is  due  to  the 
fact  that  when  a  slightly  greater  load  is  thrown  on  the  machine 
the  point  of  commutation  is  drawn  back  under  the  brush  and  Ihe 
generator  then  flashes  over,  short  circuiting  the  armature,  but 
doing  no  damage  ;  while  the  generator  with  the  closed  coil 
ai mature  flashes  over  at  a  very  much  higher  vollage  with  the 
liability  of  breaking  down  the  insulaiion,  short  circuiting  some 
of  the  armature  coils  or  commutator  segments,  to  be  followed 
by   burnouts. 

2nd.  The  great  reduction  in  the  number  of  commutator  seg- 
ments in  comparison  with  generators  of  the  closed  coil  type. 
For  example,  the  Brush  arc  generator  has  only  32  segments  as 
compared  with  five  times  as  many  on  generators  of  some  other 
types. 

THE   CONSTANT   CURRENT   SERIES    ALTERNATING     SYSTEM 
OF   ARC    LIGHTING. 

Alternating  constant  current  generators  are  not  buill  to-day, 
but  constant  current  transformers  are  run  on  constant  potential 
alternating  current  generators,  for  obtaining  constant  current 
from  constant  potential  generators  and  always  in  connection 
with  some  other  service  on  the  generators. 

These  generators  are  too  well-known  to  be  taken  up  here. 

The  constant  current  transformer  is  designed  with  movable 
secondary  or  primary  coils  for  varying  the  voltage  from  second- 
ary with  constant  current  in  it  as  the  load  changes.  This  is 
accomplished  by  varying  the  impedence  and  secondary  voltage 
in  the  transformer  by  changing  the  relative   position  of  the  coils. 

Mr.  Greene  is  the  inventor  of  the  British  Multi-Circuit  Machine. 
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The  current  In  primary  and  secondary  coils  being  in  the  oppo- 
site direction,  they  repel  eacli  oilier.  The  repulsion  \'aries  with 
changes  in  current  and  is  balanced  by  weights  attached  to  the 
movable  coil.  When  the  load  is  increased  the  current  drops,  \he 
repulsion  is  reduced,  and  weights  bring  the  two  coils  closer 
to  each  other,  thereby  bringing  the  current  back  to  normal  value. 
If  the  load  is  reduced  the  operation  is  reversed. 

The  constant  current  transformer  requires  the  same  amperes 
supply,  irrespective  of  its  load.  The  power  factor,  however, 
changes  with  the  load. 

Constant  current  transformers  are  built  for  single  or  multi- 
circuits. The  arc  circuits  are  always  insulated  from  the  supply 
circuits  and  never  more  than  two  mulli-circuits  run  in  series, 
thereby  gteatly  reducing  the  liability  of  interruption  in  the  service 
by  grounds,  one  ground  on  every  circuit  not  interfering  with  the 
service  except  on  the  multi-circuit,  and  one  ground  on  the  two 
circuits  here  does  not  affect   the  service. 

Series  arc  lamps  are  run  with  a  variable  reactance  in  series 
with  them,  for  maintaining  the  current  constant  across  con- 
stant potential  alternating  mains, but  the  trouble  due  to  grounds 
upon  a  large  system  of  this  nature  makes  the  service  very  un- 
reliable, so  much  so  that  this  system  has  never  come  into  ex- 
tensive use. 

When  it  is  desired  to  operate  arc  lamps  from  large  polyphase 
systems  of  distribution,  employing  25  cycles,  a  motor  generator 
set  is  usually  installed,  since  the  light  from  a  25  cycle  arc  is 
very  unsatisfactory,  fluctuating  unless  a  polyphase  arc  is  used; 
also  the  lamp  is  complicated  and  must  be  designed  for  low  voltage 
on  account  of  danger  and  expense  involved  if  high  voltages  were 
introduced  into  lamps  between  phases,  which  means  an  expen- 
sive and  complicated  system  of  wiring  and  transformers,  which 
has  not  been  developed.  .A  lamp  could  he  built  with  compara- 
tive ease  for  1 10  volt  circuits,  but  the  field  is  small. 

THE    MLLTI-CIRCtlT   SERIES   ARC    LIGHTING    SYSTEM. 
The  multi-circuit   series  arc   lighting  system    was   invented    in 
February,  i8g6,  and  was  exhibited  at  the  Electrical  Exposition 
in  New  York  in  May,  1896. 

This  invention  has  been  widely  used  on  arc  generators  and  its 
use  on  constant  current  transformers   is   increasing  rapidly. 

Curve  sheet  E  shows  the  connections  of  the  multi-circuit  and 
single  circuit  systems.  It  consists  in  dividing  up  the  generator 
and  load  into  two  or  more  parts,  interposing  the  parts 
in  a  series  combination,  readily  understood  by  exam- 
ination of  the  curve  sheet. 

The  single  circuit  arrangement  is  shown  in  tffe  diagram  to  the 
right,  from  which  it  will  be  noted  that  the  two  armature  circuits 
are  directly  connected  in  series  with  the  field  between  D  and  C. 
The  lamp  load  is  connected  between  C  and  D. 

The  object  of  the  multi-circuit  system  is  to  reduce  the  voltage 
or  increase  the  capacity  of  the  generator  without  increasing 
the  voltage,  and  this  is  accomplished  as  shown  on 
the  potential  diagram  on  (^urve  Sheet   E. 

It  is  a  well  known  fact  that  the  algebraic  sum  of  all  the  electro 
motive  forces  in  any  circuit  is  equal  to  zero.  We  have  plotted 
on  the  curve  sheet  the  potential  diagram  for  the  multi-circuit  and 
single  circuit  connections,  wh'ch  shows  'that  the  two  circuit 
multi-circuit  machine  carrying  the  same  load  as  a  single  cir- 
cuit machine  reduces  the  voltage  practically  50  per 
cent. 

The  writer  has  also  run  other  arc  dynamos  connected 
multi-circuit. 

Constant  potential  generators  are  too  well  known  to 
be  discussed  in  this  paper.  They  were  developed  lor  an  entire- 
ly different  service  ;  but  it  is  frequently  desirable  to  operate  arc 
lamps  from  them,  but  always  in  connection  with  some  other  ser- 
vice, and  forming  but  a  small  part  of  their  load. 

PL.^NT    EFFICIENCIES   AND  LOSSES. 

ENCLOSED   ARC    LAMPS    CONSIMING  ABOUT   480   WATTS. 

System                       Series  Multiple 

Current                   Dir.          Alt.  Dir.            Alt. 

Light 1.00           .98  1. 00             .98 

Lamp 95           .94  .727           .89 

Line 95           .935  .90             .90 

Generator 88           .93  .94             .93 

C.  C.  Transformer .96  ...             ... 

Power  Factor .78  ...              .71 

Cycles 60  ...        125 

Plant  Efficiency 794           .768  .615           .73 

CONCLUSIONS. 

ist.  The  enclosed  arc  is  better  and  cheaper  to  operate  than 
the  open  arc. 

2nd.  The  direct  constant  current  enclosed  arc  system  is 
best  and  most  economical  for  plants  devoted  exclusively  to  arc 
lighting. 

3rd.  The  alternating  constant  current  enclosed  arc  system 
is  best  and  most  economical  for  plants  which  use  large  40  to  125 
cycle  alternating  current  generators,  the  arc  lamp  load  being 
a  small  part  of  the  total  output  of  the  station. 

4th.  Constant  potential  direct  and  alternating  current  arc 
lamps  are  very  extensively  used  on  constant  potential  systems 
of  distribution  for  inside  lighting,  and  somewhat  for  street  light- 
ing, but  only  when  there  are  special  reasons  for  so  doing. 


FUTURE    DEVELOPMENTS. 

There  is  great  need  of  a  rectifier  apparatus  for  transforming 
three-phase  25-cycles  constant  potential  into  direct  constant 
current  for  series  ai'c  lighting,  which  shall  cost  less  and  have 
a  higher  efficiency  than  the  motor-generator  sets  of  to-day.  I  be- 
lieve it  is  only  a  question  of  time  when  we  shall  have  a  commer- 
cial rectifier. 

Single  phase  rectifiers  have  been  in  use  for  some  vears  in 
Europe,  but  with  enclosed  lamps  there  is  little  advantage 
in  rectifying  the  current,  and  the  apparatus  is  much  more  compli- 
cated. 

We  are  living  in  an  age  of  inventions  or  discos'eries.  Someone 
may  invent  or  discover  a  new  lamp  which  will  greatly  increase 
the  light  obtained  per  watt. 

As  a  matter  of  interest,  I  desire  particularly  to  call  your  atten- 
tion to  the  present  arc  lighting  situation  at  Buffalo,  N.  V.,  and 
other  place-. 

The  Buffalo  General  Electric  Company  were  among  the  very 
early  users  of  arc  apparatus  and  have  been  operating  it  for 
upwards  of  twenty  years, during  which  time  ver}'  radical  changes 
and  great  improvements  have  been  made  in  arc  apparatus.  They 
are  at  present  using  upwards  of  3500  open  arc  lamps,  the  cur- 
rent for  which  is  supplied  by  26  arc  dynamos,  each  rated  at 
6250  volts,  9.6  amperes,  500  revolutions  per  minute.  These 
generators  are  driven  by  three-phase  synchronous  motors,  the 
current  for  which  is  supplied  from  Niagara   Falls. 

The  managers  of  the  Buffalo  Company  have  decided  to  change 
their  system  of  arc  lamps,  and  the  subject,  both  financially  and 
otherwise,  being  a  very  important  one,  they  have  made  a  very 
careful  e.xamination  of  the  present  arc  lamp  situation  and  have 
decided  to  rewind  iheir  26  arc  generators  for  8500  volts,  6.6 
amperes,  and  to  adopt  the  enclosed  direct  constant  current  series 
arc  lamp. 

The  direct  and  alternating  current  systems  of  series  en  closed 
arc  lighting  were  very  carefully  investigated  and  it  was 
found  that  the  cost  of  changing  over  the  present  arc  generators 
frem  9.6  amperes  to  6.6  amperes  would  amount  to  about  half  as 
much  as  to  purchase  alternating  current  generators  and  con- 
slant  current  transformers.  , 

I  might  call  attention  to  the  fact  that  the  supply  from  Niagara 
Falls  is  25  cycles,  which  is  entirely  unsatisfactory  for  operating- 
arc  lamps,  the  frequency  being  too  low,  which  necessitates 
either  a  frequency  changer  or  a  motor  generator  set  in  oider  to 
get  satisfactory  current  for  operating  arc  lamps.  Furthermore, 
the  efficiency  of  the  arc  generator,  equipped  with. 
laminated  pole  shoes  and  armature  shield,  will  be- 
practically  the  same  as  the  alternator  and  constant  current 
transformer.  The  direct  current  line  losses  will  be  much  less, 
since  they  would  require  7.-;  amperes  in  place  of  6.6  amperes  for 
their  arc  lighting  circuits,  in  order  to  give  the  same  number  of 
watts  in  the  lamp  or  arc. 

Boston  has  been  operating  the  series  direct  current  enclosed 
arc  system  since  1S98.  They  have  in  use  50  arc  generators, 
8500  volts,  6.6  ampere,  500  R.  P.  M.,  direct  connected  to  syn- 
chronous motors.     Capacity,  6000  enclosed  arc  lamps. 

Toronto  has  been  operating  for  a  number  of  vears 
arc  lamps,  the  current  for  which  has  been  supplied  by 
arc  generators.  I  should  not  be  at  all  surprised  to  see  these 
generators  rewound  for  6.6  amperes  for  lighting  the  streets 
of  Toronto  with  enclosed  lamps, the  generators  to  be  driven  in  the 
near  future  by  synchronous  motors  supplied  with  power  from 
Niagara. 

Parlies  who  are  interested  in  changing  oyer  their  open  to 
enclosed  arc  lamps  should  give  due  consideration  to  the  direct 
constant  current  enclosed  series  arc  lighting  svstem.  While  they 
are  operating  at  present  a  number  of  small  arc  machines  they 
could  make  a  large  saving  by  the  introduction  of  large  size  uuits. 

Where  their  present  system  already  consists  of  large  units 
wound  for  9.6  amperes  the  machines  can  be  rewound  for  operat- 
ing enclosed  arc  lamps,  affording  a  great  opportunity  for  eflfect- 
ing  economies  and  improvements. 


CONVENTION  NOTES. 

The  Ladies'  Committee  were  itidefatigable  in  their 
efforts  to  give  the  lady  visitors  a  good  time,  and  they 
succeeded  admirably. 

The  town  of  Levis  erected  on  the  bank  of  the  St. 
Lawrence  in  honor  of  the  visitors  a  mammoth  electrical 
sign  bearing  the  word  "Welcoine." 

It  was  a  matter  of  general  regret  that  on  account 
of  illness  in  his  family  Mr.  Frederic  Nicholls  was  pre- 
vented from  being  present  at  the  meeting, 

The  suppl}-  firms  were  well  represented  both  in  num- 
bers and  in  ability  and  good  fellowship.  The  United 
States  contingent  was  quite  as  large  as  the  Canadian. 

Mr.  Marconi  was  unfortunately  not  able  to  attend 
and  present  a  paper  at  the  Convention  as  he  had  ex- 
pressed a  wish  to  do.  It  is  to  be  hoped  that  he  may 
be  able  to  take  part  in  next  year's  Convention  at  Tor- 
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onto.      The  coming  year  should  witness  further  inter- 
esting developments  in  the  field  of  wireless  telegraphy. 

The  Quebec  Railway  Light  and  Power  Company  has 
in  Mr.  Evans  a  very  able  and  wide  awake  manager. 
In  consequence  the  service  is  thoroughly  up-to-date 
and  grows  increasingly  profitable. 

As  a  very  suitable  memento  of  the  Convention  the 
Mechanics'  Supply  Company  distributed  a  set  of  very 
handsome  souvenir  or  private  post  cards  illustrative 
(in  color)  of  prominent  Quebec  views.  They  were  very 
much  admired. 

The  unavoidable  absence  of  Mr.  A.  B.  Smith,  of  the 
G.N.W.  Telegraph  Co.  was  a  matter  of  regret  to  his 
many  frieuds  in  the  Association,  who  showed  their  ap- 
preciation of  his  pa-t  faithfulness  and  efficiency  by  re- 
electing him  to  the  Executive  Committee.  This  was 
the  first  Convention  of  the  .Association  at  which  Mr. 
Smith  was  not  present. 

The  menu  card  for  the  Association  banquet  was  a 
unique  production,  and  was  among  the  most  highly 
prized  souvenirs  of  the  convention.  It  showed  the 
Citadel,  the  Chateau  Frontenac,  the  Dufl^erin  Terrace, 
the  Embankment,  the  S'.  Lawrence  and  the  steamer 
Quebec  in  their  natural  position  in  relation  to  one  au- 
other.  The  steamer  and  Chaleau  were  cut  out  in  card- 
board. On  the  reverse  side  of  the  card,  which  was  ar- 
ranged to  fold  up,  was  printed  the  menu  and  toast 
list. 

Among  the  attractive  and  useful  souvenirs  of  the 
Convention  distributed  by  the  manufacturing  compan- 
ies was  a  match  holder  in  the  form  of  a  transformer,  by 
the  Canadian  General  Electric  Company;  a  pocket 
memorandum  book  with  celluloid  covers,  bearing  on 
the  front  figures  representing  Industry,  Art  and  Com- 
merce and  the  compliments  of  Mr.  John  Forman,  and 
on  the  back  an  illustration  of  the  Gutman  Standard 
Wattmeter;  a  daily  directory  by  the  Bullock  Electric 
Mfg.  Co.  of  all  persons  in  attendance  with  a  number 
opposite  each  name  corresponding  to  the  number  on  a 
button  supplied  to  and  worn  by  each  member  and  visi- 
tor. By  reference  to  this  unique  directory  and  the 
numbered  buttons,  the  identity  of  persons  in  attendance 
could  be  readily  ascertained. 

The  decorations  both  in  the  rotunda  of  the  Frontenac 
hotel  and  on  Dufferin  Terrace,  put  up  by  the  National 
Electrical  Improvement  Company,  of  New  York,  under 
the  direction  of  Mr.  Russell  Spaulding,  General  Mana- 
ger, were  of  a  very  attractive  character  and  were 
greatly  admired.  The  "  Elblight  "  system  of  which  this 
company  are  the  owners,  is  especially  adapted  for  work 
of  this  description,  and  permits  of  an  attractive  display 
at  small  cost.  The  lamps  are  fitted  with  sharp  pin 
terminals  which  pierce  the  insulating  material  and 
make  contact  with  the  cables,  which  are  made  up  of 
strands  of  wire  put  together  in  such  a  way  as  to  make 
contact  certain  wherever  the  lamp  may  be  placed.  The 
ingenuity  and  usefulness  of  the  system  attracted  much 
attention.  It  is  understood  that  the  National  Electric 
Improvement  Company  are  seeking  to  establish  a 
Canadian  company  to  manufacture  in  this  country. 


AN  IMPORTANT  CONSOIJDATION. 

.•\fter  protracted  negotiations  the  Lachine  Rapids 
Hydraulic  &  Land  Company,  of  Montreal,  and  the 
Shawinigan  Water  &  Power  Company,  of  Shawinigan 
Falls,  Que.,  have  come  to  an  agreement  by  which  the 
latter  corporation  will  deliver  power  to  the  city  of 
Montreal  and  surrounding  municipalities  to  the  Lachine 
Company  for  distribution.  The  deal  is  of  great  im- 
portance, as  it  places  the  Lachine  Company  in  an  excel- 
lent position  to  supply  almost  any  demand  for  power 
which  may  be  made  upon  it.  The  contract  is  for 
twenty-five  years,  with  privilege  of  renewal  for  twenty- 
five  more. 

According  to  the  contract  the  Shawinigan  Company 
agrees  to  deliver  all  the  electrical  energy  demanded  by 
the  Lachine  Company,  and  it  is  further  understood  that 
the  two  companies  shall  retain  their  present  identity 
and  that  there    shall  be    no    intermingling    of  manage- 


ment. The  present  development  at  Shawinigan  Falls 
is  about  35,000  horse  power,  but  conservative  estimates 
place  the  maximum  at  100,000  horse  power.  The 
Shavt'inigan  Company  is  now  engaged  in  constructing 
a  transmission  line  along  the  Great  Northern  Railway 
Company's  right  of  way  between  Shawinigan  Falls  to 
Joliette,  and  from  thence  over  the  Chateauguay  and 
Northern  Railroad  and  the  Montreal  Terminal  Railway 
Company's  right  of  way  into  the  city  of  Montreal.  Im- 
mediately at  the  outskirts  of  the  city  a  sub-station  will 
be  built,  into  which  the  current  will  be  carried  from  the 
transmission  line  and  transformed  to  suit  the  require- 
ments of  distribution. 


QUEBEC    PROVINCIAL    ASSOCIATION    OF 
STATIONARY  ENGINEERS. 

At  the  annual  meeting  of  Montreal  Association  No. 
I  the  following  officers  were  elected  :  President,  J.  T. 
Murphy  ;  ist  Vice-President,  J.  E.  Jones  :  2nd  \'ice- 
President,  J.  O.  Rourke;  Treasurer,  T.  Ryan;  Record- 
ing Secretary,  Wm.  Smyth  ;  Financial  Secretary,  H. 
Nuttall  ;  Corresponding  Secretary,  R.  Marchand  ; 
Conductor,  A.  Adams  ;  Door  Keeper,  G.  A.  Adams  ; 
Librarian,  Wm.  Ware  ;  Educational  Instructor,  E. 
X'aliquette  ;  Trustees,  Wm.  Ware,  J.  J.  York,  F.  D. 
Jones. 

There  was  a  good  attendance  of  the  members. 
All  the  offices  were  closely  contested,  which  speaks 
well  for  the  interest  taken  by  the  members  in  the 
meetings.  A  new  era  of  prosperity  seems  to  have 
dawned  upon  the  Engineers  of  Montreal  since  the 
amalgamation  of  all  the  societies  and  the  forming 
of  an  Executive  Board.  The  educational  feature 
promises  to  be  an  interesting  one  in  future  under 
the  able  leadership  of  Bro.  Valiquette.  A  paper  is 
read  each  night  by  some  brother  and  discussed  on  the 
black  board,  when  a  wide  range  of  ideas  and  opinions 
are  brought  out.  The  executive  also  offer  prizes 
for  the  best  papers  on  certain  subjects.  The  present 
one  is,    "What  are   the  duties  of  an  Engineer!" 


ONTARIO  ASSOCIATION  STATIONARY 
ENGINEERS. 

The  annual  meeting  of  the  Ontario  Association  of 
Stationary  Engineers  was  held  in  the  Engineer's  Hall, 
Toronto,  on  May  26th,  at  which  the  reports  of  the 
Registrar  and  Treasurer  were  received.  The  Registrar 
reported  the  total  number  of  certificates  issued  as 
1,075,  of  which  100  will  cover  lapsed  certificates  and 
deaths.  The  Treasurer  reported  funds  to  the  amount 
of  $229.00  on  hand. 

A  report  was  submitted  from  the  Legislation  Com- 
mittee setting  forth  the  action  of  the  Governments' 
amendments  to  the  Factories  .Act  and  showing 
that  the  amendments  in  their  present  form  are  not 
much  use  to  either  the  steam  user  or  the  engineer.  .\ 
strong  committee  was  appointed  to  take  the  matter 
up  at  the  next  session  of  the  Ontario  Legislature.  It 
was  also  ordered  that  the  Union  label  be  placed  upon 
.ill  printed  matter  done  for  the  Association.  The 
Board  Members  elected  were  Messrs.  F.  W.  Donald- 
son, Toronto  ;  F.  G.  Mitchell,  London  ;  W.  F.  Chap- 
man, Brockville  ;  J.  G.  Bain,  Toronto. 

The  officers  elected  by  the  Board  were,  President, 
F.  W.  Donaldson  ;  Vice-President,  Chas.  Mosley  ; 
Registrar,  J.  G.  Bain,  113  Yorkville  ave.,  Toronto; 
Treasurer,  A.  M.  Wickens,  Toronto.  The  business  of 
the  day  was  concluded  in  time  for  the  members  to 
take  the  evening  train  for  their  homes. 


The  annual  meeting  of  the  Montreal  Lig^ht,  Heat  &  Power  Com- 
pany was  held  in  Montreal  last  week.  The  chairman  stated  ihat 
the  present  year  had  every  promise  of  being  even  more  profitable 
than  the  one  just  closed.  There  had  been  some  delay  in  com- 
pleting their  new  transformer  plant  on  Queen  street  owing  to 
inability  to  secure  machinery.  The  development  of  the  water 
power  of  the  St.  Therese  Rapids,  three  miles  above  the  Chambly 
power  house,  would  materially  increase  the  company's  capacity 
and  would  do  away  with  the  interference  of  frazil  ice.  The  old 
board  of  directois  was  elected. 
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A  QUEBEC  ELECTRIC  SUPPLY  HOUSE. 

The  largest  electrical  supply  house  in  Quebec  is  that 
of  the  Mechanics'  Supply  Co.,  of  which  Mr.  W.  H. 
Wiggs  is  the  sole  owner  and  manager.  He  is  ably 
assisted  by  his  head  clerk  and  buyer,  Mr.  Guy 
Simpson. 

Owing  to  tlie  introduction  of  several  new  electric 
companies  into  Quebec  within  the  last  few  years  the 
demand  for  electrical  material  has  been  considerable  and 
early  recognizing  this  demand  the  Mechanics'  Supply 
Company  added  a  very  extensive  electrical  stock  in 
charge  of  competent  and  trained  clerks. 

In    addition  to  electric  lighting    supplies  they    also 


It  is  a  great  advantage  to  any    community    to    have 
such  an  establishment  as  this  at  their   disposal. 


PERSON/^  L. 


Mr.  Arlluir  Cox,  for  many  years  treasurer  and  superintendent 
of  supplies  for  the  Great  Nortliwestern  Telegraph  Company,  has 
decided  lo  resig^n  his  position  this  fall,  and  will  spend  the  winter 
pufsuin^e^  his  art  studies  in  England  and  France.  His  long  con- 
nection with  the  above  company  brought  him  in  contact  wiih  the 
business  men  of  Toronto  and  the  country  at  large,  who  will  re- 
gret to  learn  of  liis  contemplated  removal  from   Canada. 

Mr.  R.  C.  C.  Tremaine,  manager  and  part  proprietor  of  the 
electric  plant  at  Exeter,  Ont.,  died  at  his  home  in  that  town  a 
fortnight  ago,  of  peritonitis.  Mr.  Tremaine  was  but  27  \'ears  of 
age.      He    was   a   graduate   of   the  School  of  Practical  Science, 


The  Mechanics'  Supply  Company's  Show  Room,  Ouebec. 


carry  a  full  line  of  telephone  and  telegraph  material 
and  are  now  making  arrangements  for  the  introduction 
of  wireless  telegraph  and  telephone  material  as  soon  as 
these  systems  are  on  the  market. 

One  of  the  reasons  of  Mr.  Wiggs'  success  is  his  firm 
belief  in  the  use  of  judicious  advertising  and  printers' 
ink,  and  some  of  his  samples  of  printed  matter 
which  we  have  seen  are  second  to  none  in  Canada  or 
the  United  States. 

The  Company  are  extensive  importers  of  electroliers, 
shades  and  glassware  of  all  kinds  from  England, 
Germany,  Austria  ;ind   the  United  States. 


Toronto.  .After  graduating  he  spent  a  short  time  in  the  Mari- 
time Provinces,  removing  to  Exeter  about  five  years  ago  and 
becoming  joint  proprietor  with  l.Ir.  Charles  Shell  in  the  Exeter 
Electric  Light  Company.  He  had  become  most  popular  in  the 
town  and  will  be  greatly  missed  in  social  and  business  circles. 


The  Toronto  branch  of  the  Canadian  Stationary  Engineers  have 
elected  the  following  officers  for  the  ensuing  5  ear  :  President, 
K.  H.  Jolinslon;  Vice-President,  James  Bannon;  Recording  Sec- 
retary, W.  H.  Johnston;  Financial  Secretary,  N.  V.  Kulham; 
Treasurer,  S.  Thompson;  Conductor,  R.  T.  Liddell;  Door-kee|  er, 
W.  G.  MacLean.  Trustees —  James  Bannon,  Wm.  Oulhwaile, 
T.  B.  BIy.  Representatives  to  convention —  i\.  V.  Kulhman, 
A.  Slorer,  W.  J.  Webb,  and  R.  H.  Johnston.  The  annual  con- 
vention of  the  -Association  will  he  held  in  Toronto  next  month. 
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Branch  office  of  the  Canadian  Electrical  News, 
Imperial  Building, 

Montreal,  July  5th,  1902. 

An  understanding  as  to  prices  has  been  arranged  by 
the  various  Montreal  supply  houses  on  "staple  goods" 
such  as  wire,  rosettes,  sockets,  cord  and  the  like.  The 
prices  are  based  on  a  sliding  scale  as  regards  quantity 
purchased.  The  legitimate  contracting  firms  are  not 
at  all  satisfied,  claiming  that  on  our  hand  there  is 
nothing  to  justify  the  enormous  advance  even  on  max- 
imum quantity  list  from  prices  they  heretofore  sold  at. 
The  minimum  quantity  list  is  again  not  scaled  high 
enough  to  give  the  contractor  who  does  not  carry 
much  stock,  adequate  protection  from  the  public  at 
large.  The  question  of  "who  is  a  contractor"  has 
not  been  locked  into  sufficiently  as  the  "tramp"  in 
many  instances  has  been  receiving  most  favored  nation 
treatment. 

By  a  strange  irony  of  fate  the  employee  of  an  elec- 
trical concern  in  Toronto  who  as  "  walking  delegate  " 
to  the  Electrical  Workers'  Union,  came  down  here 
some  months  ago  to  (unsuccessfully)  engineer  the 
strike  will  be  having  his  hands  full  right  at  home  if 
what  the  newspapers  tell  us  about  the  strike  in  Tor- 
onto be  true.  How  would  the  Toronto  fraternity  like 
a  Montrealer  sent  up  there  now  to  stir  up  strife  ? 

The  practice  of  several  large  companies  of  filling  va- 
cancies when  such  occur  by  Americans  is  strongly  to 
be  condemned.  We  liave  just  as  good  in  Canada,  not 
to  speak  of  the  fact  that  the  "  assistant  "  to  such 
"  head  of  a  department  "  is  somewhat  familiar  with  the 


work  (to  say  the  least)  and  should  be  given  a  "show." 
Nothing  takes  the  heart  out  of  a  man  quicker  than  to 
see  Americans  dropped  in  over  his  head  without  rhvme 
or  reason  and  his  chances  of  advancement  (no  matter 
how  hard  he  works  or  attentive  he  may  be  to  his  duties,) 
made  practically  nil. 

Here  is  a  sample  of  contract  wiring  as  it  is  done  in 
Montreal  :  A  contracting  wireman  installs  15  outlets, 
"skeleton  concealed"  work,  at  the  riite  of  75  cents  per 
outlet.  This  comes  to  $11.25  !  out  of  this  he  pays 
$7  for  inspection  and  certificate  leaving  him  net  $4.25. 
Query — Where  does  he  buy  his  material  and  what 
wages  does  he  pay  ? 

The  Electrical  Contractors'  Association  for  the  Prov- 
ince of  Quebec  has  just  lately  organized,  the  first  regu- 
lar meeting  having  been  held  on  23rd  June.  The  object 
of  the  Association  is  to  get  proper  recognition  for  the 
legitiinate  contractors,  and  interchange  of  views,  etc., 
among  its  members.  As  considerable  jealousy  has 
heretofore  existed,  it  is  our  hope  that  the  boys  by  the 
formation  of  this  Association  will  get  together,  know 
one  another  better,  and  furnish  mutual  aid.  The  step 
is  a  good  one  and  may  lead  to  greater  things  in  the 
future  than  at  present  imagined.  The  following  officers 
have  been  elected  for  the  ensuing  year: — President, 
Wm.  B.  Sh  iw,  of  Montreal  Electric  Co.;  Sec'y- 
Treas.,  Geo.  S.  Hill;  Executive  Committee,  W.  H. 
Scott,  of  J.E.  Scott  &  Co.;  G.  N.  Brock  of  CoUyer  & 
Brock:  Jas.  Bennett,  of  Bennett  &  Moncel;  among 
other  firms  not  already  mentioned  above,  the  follow- 
ing are  interested  in  the  success  of  theAssociation: — 
Sayer  Electric  Company;  Telfer,  Telfer  &  Compan\-; 
Edwin  C.  Lewis  Company.  The  intention  later  is  to 
show  its  workings  and  by-laws  to  those  interested  in 
Toronto,  have  them  do  likewise  and  afTillate. 
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ELECTRIC  PLANT  FOR  THE  HUDSON'S 
BAY  STORES. 

Prior  to  i8gg  the  Hudson's  Bay  Stores  in  Winnipeg 
were  lighted  exclusively  by  gas,  but  in  that  year  a 
large  addition  was  made  to  the  building  and  an  isolat- 
ed electric  plant  was  installed.  This  was  put  into 
use  first  in  May,  1900,  and  at  that  time  there  were 
in  operation  two  high  speed  engines  direct  connected 
to  the  dynamos.  The  former  are  of  the  Robb-Arm- 
strong  side-crank  type  and  are  of  60  and  30  h.p. 
respectively.  The  dynamos  were  furnished  by  the 
Western  Electric  Company,  of  Chicago,  and  are  40 
;iml  20  k.w.  capacity  respectively.     With  the  extension 


SUCCESSFUL  STUDENTS. 

The  following  students  were  successful  in  the 
mechanical  and  electrical  course  at  the  spring  examin- 
ations of  the  School  of  Practical  Science,  Toronto  : 

Honors — First  Year — J.  H.  Barrett,  S.  E.  Craig, 
W.  S.  Gibson,  C.  P.  McGibbon,  A.  E.  Pickering,  M. 
R.  Riddell,  R.  S.  Smart,  S.  E.  Thomson.  Second 
Year — J.  H.  Alexander,  H.  H.  .Angus,  F.  A.  Gaby, 
C.  A.  Maus,  M.  L.  Miller,  D.  K.  Pinkney,  H.  M. 
Shipe,  H.  G.  Smith,  S.  B.  Wass.  Third  Year— H.  G. 
Barber,  R.  J.  Dunlop,  C.  H.  Marrs,  D.  Sinclair,  T. 
Taylor. 

Pass— First    Year— H.    E.    Beatiy,   J.    C.    Boeckh, 


Electric  Plant  in  the  Hudson's  Bav  Stores,  Winnipeg,   Man. 


of  the  business  it  was  found  that  these  engines  and 
generators  were  not  sufficient  to  supply  all  the  current 
required,  and  another  60  h.p.  engine  and  45  k.w.  dyna- 
mo of  the  same  makes  as  the  others  were  added  in 
1901. 

All  the  main  departments  of  the  stores  are  lighted 
by  incandescent  arc  lamps,  there  being  sixty  of  these 
in  use,  besides  many  hundreds  of  the  ordinary  16  c.p. 
incandescent  lights.  The  sewing  machines  and  press- 
ing irons  in  the  tailoring  and  dress-making  departments 
are  operated  by  electricity  generated  by  this  plant,  as 
are  also  the  motors  for  driving  the  cash  system 
throughout  the  stores. 

There  are  one  Robb  100  h.p.  boiler  and  two  Leonard 
75  h.p.  boilers,  which,  in  addition  to  heating  the  build- 
ing and  driving  the  engines  and  generators,  furnish 
the  power  for  the  pumps  used  in  connection  with  the 
several  elevators  in  the  building. 


R.  J.  Burley,  F.  W.  Burnh  im,  J.  W.  Calder,  A.  M. 
Campbell,  W.  M.  Currie,  W.  K.  Greenwood,  C.  J. 
Harris,  T.  D.  Henderson,  P.  V.  Jermyn,  J.  W. 
Johnston,  W.  S.  H.  Keefe,  A.  H.  Legge,  O.  B. 
McCuaig,  C.  D.  McKay,  C.  J.  Manson,  E.  E.  Moore, 
W.  H.  Munro,  J.  J.  O'Sullivan,  C.  Pace,  W.  S. 
Pardoe,  W.  J.  Peaker,  G.  S.  Roxburgh,  F.  N. 
Rutherford,  P.  M.  Sauder,  F.  W.  Slater,  W.  J. 
Smither,  C.  J.  Townsend,  B.  B.  Tucker,  J.B.  Watson, 
W.  F.  Wright,  P.  M.  Yeates.  Second  Year— H.  G. 
Acres,  J.  A.  Beatty,  A.  E.  Davison,  C.  J.  Fenson,  J. 
G.  Jackson,  C.  K.  Johnston,  A.  G.  Lang,  W.  J. 
Larkuorthy,  J.  A.  McFarlane,  P.  H.  Mitchell,  E.  E. 
Mullins,  J.  P.  Oliver,  J.  D..Pace,  B.  B.  Patten,  R.  B. 
Ross,  H.  S.  Small,  S.  L.  Trees,  J.  A.  Whelihan,  H. 
F.  White.  Third  Year— J.  M.  Brown,  W.  Elwell, 
A.  C.  Godwin,  C.  Henwood,  D.  M.  Johnston,  A.  H. 
McBride,  J.  T.  Mackay,  J.  F.  S.  Madden,  P.  Maihi- 
son,  R.  S.  Mennie,  H.  D.  Robertson,  W.  H.  Suther- 
land, A.  A.  Wanless,   H.  Zahn. 
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THE  CENTRAL  ELECTRIC  COMPANY. 

One  of  the  first  electric  companies  to  be  established 
in  Manitoba  was  the  Central  Electric  Company,  Limit- 
ed, of  Portage  la  Prairie.  This  company  was  formed 
in  1890,  since  which  time  its  business  has  gradually 
increased.  The  power  house  is  a  frame  structure  67  x 
68  feet, on  a  stone  foundation.  The  engine  room  is  33x67 
feet  and  the  boiler  room  35  x  67  feet.  The  first  boiler 
installed  was  one  of  Goldie  &  McCulloch's  make,  54 
inches  diameter  by  14  feet.  This  boiler  was  reset  two 
years  ago,  at  which  time  the  boiler  capacity  was 
increased  by  two  Leonard  boilers,  single  sheet,  72 
inches  diameter  and  16  feet  long,  of  150  h.p.  each, 
tested  to  200  pounds  cold  water  pressure.  The  boil- 
ers are  bricked  in  with  outer  wall  of  three  bricks  thick, 
then  a  three-inch  air  space  and  then  an  inner  wall 
of  two  bricks  thick,  lined  with  fire-brick  up  to  the  lugs. 
This  method  of  construction  has  been  found  very  satis- 
factory and  to  well  repay  the  cost.  The  smoke-stack 
is  75  feet  high  and  42  inches  in  diameter,  60  feet 
of  which  is  of  heavy  iron  on  a  15-foot  brick  base,  the 
smoke-box  connecting  same  with  the  boiler.  The 
boilers  are  fed  by 
column  pumps  and 
there  is  also  a 
duplex  steam 
pump  as  an 
auxiliary  w  h  i  c  h 
can  be  used  either 
for  feed  or  for  fire 
protection.  Usu- 
al 1  y  about  125 
pounds  of  steam 
are  carried. 

A  W  h  e  e  1  o  c  k 
cross  compound, 
condens  i  n  g  e  n- 
gine,  furnished  by 
the  (ioldie  &  Mc- 
CuUoch  Company, 
of  Gait,  was  at 
first  installed.  The 
pressure     cylinder 

is  13x34,  low-pressure  cylinder  24x34,  and  fly  wheel 
12  feet  diameter  and  operating  at 92  revolutions.  This 
engine  has  been  in  contniuous  use  since  installed.  Two 
years  ago,  on  account  of  increased  load,  it  was  decided 
to  put  in  a  Brown  engine,  single  cylinder  13x34,  with 
■flywheel  1 1.6  feet,  operating  at  92  revolutions.  This 
engine  is  only  used  for  a  few  hours  daily  during 
the  heavy  load  in  winter  time. 

The  dynamo  plant  consists  of  one  75  k.w.  and  one 
40  k.w.  National  machine  put  in  at  the  original  instal- 
lation, and  one  150  k.w.  S.K.C.  machine,  with  marble 
switch-board  and  instruments  complete.  The  latter 
machine  was  installed  two  years  ago  and  has  given 
perfect  satisfaction. 

The  officers  of  the  Central  Electric  Company  are  : 
President,  Robert  Watson  ;  vice-president,  Jos.  Martin  ; 
secretary-treasurer,  D.  B.  Hanna.  The  management 
of  the  plant  is  in  the  hands  of  Mr.  J.  W.  Clayton. 


Central  Electric  Company,  1'ortage  La  Prairie,  Man.— Engine  Room. 


LEVIS  COUNTY  RAILWAY  COMPANY. 

Progress  on  the  new  electric  railway  in  Levis,  St. 
Joseph,  Bienville  and  St.  Romuald,  the  town  across  the 
St.  Lawrence  River  from  Quebec,  goes  steadly  forward. 
The  mortgage,  or  deed  of  trust,  to  the  New  York  Se- 
curity and  Trust  Company  was  recently  recorded  at  the 
Levis  Registry  office. 

The  car  barn  of  the  company  is  situated  on  Fraser 
Street,  and  is  in  full  view  of  the  Terrace  in  Quebec.  It 
is  a  very  pretty  and  substantial  structure,  with  brick 
walls  and  wooden  roof.  The  two  pointed  towers  on  the 
front  face  the  river  and  are  each  to  be  surmounted  by 
a  flag-staff.  This  building  at  present  is  receiving  its 
roof. 

The  brick  sub-slation  building  was  completed  several 
weeks  ago,  and  on  July  17th  the  machinery  founda- 
tions and  the  cement  floor  were  finished.  The  switch- 
board was  shipped  by  the  Bullock  Electric  Manufactur- 
ing Company,  of  Cincinnati,  Ohio,  and  was  received 
about  the  twenty-fifth  of  July.  The  motor-generators 
are  to  follow  in  two  weeks.  Power  at  10,000  volts  has 
been    contracted  for    with  the  Canadian  Electric    Light 

Company.  There 
is  a  mile  and  a 
half  of  street 
trenched,  and  with 
the  ties  laid, stands 
ready  to  receive 
the  steel  rails 
which  are  being 
shipped  fromSault 
Ste.  Marie.  The 
ties  aredi^tributed 
along  the  greater 
part  of  the  streets. 
There  are  five 
miles  of  poles 
erected.  .Ail  the 
overhead  material 
has  arrived  and 
will  be  put  in 
place  as  soon  as 
the  rails  are  laid. 
The  private  telephone  system  is  completed  and  in 
operation. 

The  cars  and  equipment  will  be  ready  about  the  time 
the  rest  of  the  construction  is  finished,  which  will  be 
about  the  end  of  August.  A  350  feet  trestle  is  being 
built  at  one  part  of  the  line  and  the  piers  for  recep- 
tion of  a  sixty-five  foot  steel  bridge  across  the  river  will 
be  ready  early  in  .August. 

The  electricelevator  uplhesideofthe  clifT,opposite  the 
Intercolonial  Railway  Station,  is  in  the  hands  of  the  Fen- 
som  Elevator  Works,  ol  Toronto.  The  face  of  the  clifT 
where  it  is  to  be  located  has  been  grubbed  and  cleared 
for  reception  of  the  steel  work.  .Altogether,  the  outlook 
is  most  promising  that  the  Levis  County  Railway  will 
be  running  before  I"'all. 


Tlie  town  of  Campbellton,  N.  B.,  have  purchased  one  175  h.  p. 
Robb-Armstrong  automatic  engine  and  one  175  h.p.  Mumford 
standard  boiler  from  the  Robb  Engineering  Company,  Am- 
herst, N.S. 


The  Weston  Electric  Company,  Chicago,  through  tlieir  Can.i- 
dian  agent,  E.  Irving,  Toronto,  have  secured  the  contract  for  the 
installation  of  a  new  series  alternating  arc  light  system  for  the 
city  of  Brockville.  The  installation  consists  of  one  50-Iight 
equipment  and  one  25  light  equipment,  including  lamps,  auto- 
matic regulators,  air  cooled  transformers  and  marble  switch- 
boards. 
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I    QUESTIONS  AND  ANSWERS     i 

"R.  I,.,"  I.ondon  :  We  are  ruiinint;'  a  Wheelock 
eiiijine  which  is  sometimes  overloaded  so  that  the 
governor  does  not  trip  the  steam  valve  ;  will  this  hurt 
it  ?  What  shall  we  do  to  overcome  it  ? 

Ans.  :  The  fact  that  your  engine  takes  steam  all 
through  the  stroke,  which  is  the  case  when  the  gover- 
nor does  not  trip  the  valve,  will  not  of  necessity 
hurt  the  engine,  though  it  is  an  indication  of  a  severe 
overload  which  is  going  to  give  trouble  from  straining 
the  various  parts,  such  as  main  bearing,  crank  pin, 
etc.,  which  as  a  rule  are  not  designed  to  stand  such 
heavy  duty  for  any  extended  period.  The  proper 
remedy  is  to  put  in  a  larger  engine  ;  if  you  cannot  re- 
duce the  load,  perhaps  it  might  be  possible  to  change 
some  of  your  pulleys,  which,  while  keeping  the  shaft- 
ing speed  the  same,  would  allow  you  to  speed  up  the 
engine.  This,  with  the  increased  steam  pressure, 
might  help  matters  somewhat. 

"Electrician"  :  Would  you  please  advise  me  what  is 
the  best  way  to  arrange  my  switches  when  connecting 
together  two  compound  wound  dynamos,  first,  to  run 
a  three  wire  service,  and  second,  in  parallel. 

Ans.  :   For  a  three   wire    plant    you    will    need    two 
double  pole  switches,  one  for  each  machine,  and  what  is 
called  a  break-down  switch,  which  is  triple  pole   triple 
throw,  wired  to  the  lines  so  as  to  connect   them    three 
wire    onto    both    machines     when     thrown     one     way, 
and  two  wire  onto  one  or  the   other   of   the   generators 
according  to  which  ot  the  remaining  positions  it  is  placed 
in.      This  allows   you   to   stop   one    machine    if  desired 
either  for  repairs  or  inspection  or  to  save  steam,  and  still 
operate  pari  of  your  lamps  or  of  those  motors  connected 
between   either   outside    wire    and    the    neutral  ;   those 
connected  across  the  two  outsides  cannot  he  operated. 
If   you    desire    to    lessen    the    original    cost    as    much 
as  possible,  you  can  leave  out  this   break-down  switch, 
in  which  case  you   can  slightly   simplify    and    cheapen 
your    main    generator    switch    equipment     by     putting 
in  one  triple  pole  instead  of  the  two  double  pole.      You 
will  note  that  in  a  2  generator  3  wire  system, the  machines 
never  being  in  parallel,  there  is  no  need   to   provide  for 
any  equalizer  connection.      For  riuining  a  parallel   you 
can  use  two  triple  pole  switches  or  else  two  double  pole 
and  two  single   pole  ;  in    the    former    case   you    must 
of  necessity    close    positive,     negative    and    equalizer 
connections    simultaneously  ;   in   the    latter    by    wiring 
the  positive  and  equalizer    to    the   double    pole   switch, 
and  the  negative  to  the  single  pole,  you  get   the   effect 
of  the   series    winding   in    the    machine    being    thrown 
in  before  its  armature  is  connected  to   the    circuit.      By 
this  means  you   are    able    to    put    the    second    machine 
in  with  less  disturbance  to   the   line   voltage,    which    is 
sometimes   very   marked   if  the   triple    pole    system    be 
used,     especially    if    the    machines    are  heavily    com- 
pounded.     An    exception   to  the    above    is    sometimes 
made  in  the  case  of  large   machines,    especially    when 
of  low  voltage  and  situated  sctme  distance    away    from 
the  switchboard,  in   which  case  the    equalizer    switches 
are  placed  on  a  pedestal  one  beside  each  machine  ;   the 
equalizer  bus    bar    running   in    as    short    a    manner   as 
possible,  direct  from  generator    to   generator,    and   not 
going   to   the    switchboard    at     all.      Where     the     ma- 
chines you  are  handling  are  a  large  size,  it  is  sometimes 
considered  desirable  to  make  switches  single  pole,  with 
or  without  barriers  between  them,   this  to   prevent  the 
chance  of  short  circuiting  when   opened   under   heavy 


load,  which  is  always  present  with  a  double  pole  switch 
to  a  greater  or  less  extent.  This  change  is  irrespective 
of  the  service  being  two  wire  or  three  wire,  and  of  the 
number  of  generators. 


"Student,"  Montreal  :  What  is  the  difference  be- 
tween a  recording  and  an    indicating   wattmeter. 

Ans.  :  The  recording  meter,  as  its  name  indicates, 
recorcis  or  registers  the  consumption  for  energy  which 
has  taken  place  since  it  was  put  into  the  circuit  ;  de- 
ducting from  the  reading  at  any  given  instant  the 
amount  registered  at  the  last  time  it  was  read  gives 
you  the  amount  of  energy  reckoned,  in  watt  hours, 
consumed  in  the  interval.  You  will  note  that  a  watt 
hour  being  the  power  represented  by  a  consumption 
of  one  ampere  of  current,  at  a  pressure  ot  one  volt,  for 
a  period  of  one  hour,  or  any  other  value  of  any 
or  all  of  these  factors  who^e  product  is  one, 
the  instrument  does  not  give  any  indication  of  what 
has  been  the  maximum  or  minimum  current  or  volt- 
age, nor  the  number  of  hours  during  which  power 
was  used — it  simply  gives  the  product  of  the  three 
factors  directly  in  watt  hours.  The  indicating  watt 
meter  is  like  the  ordinary  ammeter,  only  instead  of 
showing  the  number  of  amperes  on  the  machine  or 
circuit  to  which  it  is  attached,  it  takes  into  account 
the  voltage  as  well,  and  reads  the  number  of  watts 
being  consumed  at  any  given  instant.  Both  instru- 
ments have  this  in  cominon,  that,  when  connected 
to  alternating  current  circuits,  they  take  account  of  the 
power  factor,  and  record  the  true  watts,  not  the  volt- 
amperes  ;  the  former  is  less  than  the  latter  if  the 
power  factor  of  the  circuit  varies  from  unit) . 


"Enquirer":  Would  you  kindly  tell  me  the  difference 
in  loss  of  power  factor  for  lighting  purposes  between  a 
133  cycle  and  66  cycle  generator,  if  it  takes  much  more 
power  on  the  water  wheels,  which  is  the  power  we  use. 
The  power  is  in  the  centre  of  our  business  extending 
about  two  miles  either  way.  I  wish  to  put  in  a  few 
motors,  and  would  be  pleased  to  get  all  the  information 
possible  before  doing  so  as  to  the  loss  in  the  different 
cycles  of  machines.  I  may  say  we  have  the  133  cycle 
generators  now  in  use  and  quite  a  few  motors.  So 
would  not  wish  to  change  unless  there  is  quite  an  ad- 
vantage; our  business  is  mostly  light.  The  time  was  so 
limited  at  the  convention  that  such  questions  as  above 
would  not  have  been  noticed  as  being  too  simple  for 
such  topics  as  came  up. 

Ans.:  The  difference  in  the  power  factors  of  a  133 
and  a  66  cycle  lighting  system  is  not  of  any  practical 
or  commercial  importance;  theoretically  the  latter  will 
have  a  somewhat  higher  power  factor  and  a  somewhat 
less  line  drop,  other  conditions  being  equal,  but  except 
in  extremely  large  plants  the  differences  wou'd  not  be 
large  enough  to  be  material.  There  is  one  point,  how- 
ever, that  it  may  pay  you  to  look  into,  and  that  is,  that 
the  transformers  for  the  lower  periodicity  vvill  usually 
cost  more  than  the  others.  If  you  are  considering  the 
installation  of  motors  the  matter  is  different,  as  there 
are  but  few  makers  who  have  a  133  cycle  motor  to 
offer,  and  then  only  hi  a  very  limited  range  of  sizes.  It 
is  to  be  regretted  that  at  the  recent  convention  in 
Quebec  the  time  for  the  discussion  of  subjects  like  this 
was  very  limited,  but  we  must  differ  from  your  state- 
ment that  they  would  not  have  been  noticed;  they  are 
very  much  to  the  point  and  would  have  afforded  profit- 
able ground  for  discussion. 


"R.H.,"  Hamilton:  I  have  a  number  of  transformers 
on  h^nd  off  a  multiple  arc  system.  They  are  S.  K.  C. 
1000  watt,  1000  volt  to  50  volt.  Can  I  use  them  on 
the  incandescent  circuit  by  putting  them  on  the  same 
pole  and  connecting  the  secondaries  in  series?  Our 
system  is  1040  volt  primary,  104  v.  secondary. 

Ans.:  Yes,  these  looo  to  50  volt  transformers 
can  be  used  in  pairs  this  way,  the  primaries  in  parallel 
and  the  secondaries  in  series,  to  give  a  100  or  104  volt 
secondary,  without  any  difficulty. 
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The  action  of  the  New  York  Edison 

Reduced  Price  for      ,-.  ■  j      •  .u  •  c 

Current  Company    in     reducing    the     price     ot 

electric  current  has  a  peculiar  interest 
for  all  central  stations,  for  upon  the  price  at  which  cur- 
rent can  be  profitably  sold  will  depend  in  large  meas- 
ure the  expansion  of  the  electrical  industry.  The  re- 
duction in  question  applies  to  arc  and  incandescent 
lighting,  and  is  from  a  maximum  price  of  20  cents  per 
kilowatt  hour  to  15  cents,  or  25  per  cent.  The  new 
schedule  is  as  follows  :  15  cents  for  first  and  second 
hours  ;  10  cents  for  third  and  fourth  hours  ;  7)^  cents 
for  fifth  and  sixth  hours  ;  5  cents  over  six  hours.  It 
is  estimated  that  the  average  charge  under  the  old 
rates  was  about  10.5  cents  per  kilowatt  hour,  so  that 
an  average  of  about  8  cents  should  be  reached  under 
the  new  scale.  This  price  should  greatly  encourage 
the  use  of  the  electric  light.  Coming  at  a  time  when 
nearly  everything  else  is  advancing  in  price,  the  reduc- 
tion will  doubtless  be  the  more  highly  appreciated  by 
the  consumers. 


steam  vs.  Water     The    proposed    installation    of    steam 
Power.  plants     by    one     or     two      Canadian 

electrical  companies  heretofore  using  water  power  ex- 
clusively has  revived  interest  as  to  which  class  of  power 
is  most  satisfactory.  In  one  instance  it  would  seem 
to  have  been  decided  to  provide  the  required  power  by 
a  steam  plant  rather  than  by  increasing  the  water  power 
installation,  which  was  at  one  time  under  considera- 
tion. There  are  still  to  be  found  advocates  of  steam 
power,  especially  for  light  ng  purposes.  While  for 
motors  water  power  is  almost  universally  satisfactory, 
as  much  cannot  be  said  for  lighting,  owing  to  the  dif- 
ficulty of  securing  perfect  regulation  and  the  serious 
results  consequent  upon  a  shut-down.  The  de- 
fect in  regulation  is  usually  attributed  to  the  turbine, 
the  governor  not  being  capable  of  preventing  the  fluc- 
tuations. It  has  been  suggested  that  something  might 
be  done  to  overcome  the  difficulty  by  placing  a  regula- 
tor on  the  alternator,  so  that  only  a  certain  amount  of 
current  would  pass  into  the  fields,  .\nother  point  in 
favor  of  steam  plants  is  their  greater  reliability,  espec- 
ially when  compared  with  water  power  where  the  cur- 
rent is  transmitted  over  a  great  distance.  With  the 
latter  the  danger  of  accident  applies  to  the  power 
house,  transformer  station  and  pole  line.  These  are 
some  of  the  reasons  why  leading  electricians  are  not 
unanimously  agreed  that  it  will  be  found  profitable  to 
transmit  Niagara  power  to  Toronto. 


The  city  council  of  Spokane,  Wash- 
e  ep  ^°'  ompe-  j^g^Q,^^  j^^g  refused  a  competitive  tele- 
phone franchise  to  a  local  company. 
The  decision  was  reached  after  exhaustive  inquiries 
from  other  cities  in  the  United  States,  and  following 
the  presentation  of  a  petition  from  telephone  subscrib- 
ers, representing  six  hundred  telephones,  protesting 
against  a  dual  system.  .A  very  strong  letter  on  the 
subject  was  received  from  Mr.  George  M.  Hoag,  city 
electrician  of  Cleveland.  He  characterizes  the  experi- 
ment of  competition  in  the  telephone  business  in  that 
city  as  a  public  calamity,  claiming  that  over  five  thous- 
and subscribers  have  instruments  from  both  companies. 
The  results  are  briefly  summarized  by  him  as  follows: 
"The  streets  are  encumbered  with  many  poles  that 
would  be  unnecessary  if  we  had  only  one  company;  the 
present  users  of  telephones  are  paying  probably  $175,- 


Auiju^t,    igo2 


THE  CANADIAN   ELECTRICAL  NEWS 


'47 


ooo  or  $joo,ooo  per  year  more  in  rentals  than  they 
would  with  one  system.  There  is  the  inconvenience  of 
looking  through  two  tlirectories  mstead  of  one  to  find 
subscribers'  names;  many  small  investors  and  some 
larger  ones  have  made  investments  which  have  not  up 
to  the  present  time  proved  desirable,  resulting  in  un- 
pleasant combinations  much  to  be  regretted."  While 
there  is  much  to  be  said  both  for  and  against  competi- 
tion, the  peculiar  nature  of  the  telephone  business 
places  it  in  the  class  where  competition  is  not  desirable. 
It  is  much  better  lo  aim  to  so  control  existing  compan- 
ies that  the  public  will  be  amply  protected  than  to  en- 
courage the  organization  of  opposition  concerns. 


Electric  Flies. 


The  danger  of  fire  resulting  from  elec- 
tric wires  has  been  so  grossly  exag- 
gerated by  the  press  that  Ihe  Insurance 
and  Finance  Chronicle,  of  Montreal,  taks  up  the 
defensive  side  of  the  question  as  follows  :  "  Electricity 
is  experiencing  the  tendency  of  mankind  to  make  any- 
thing a  scape-goat  that  is  available  and  cannot  retaliate. 
Mysterious  fires  nowadays  are  com- 
monly attributed  to  electricity,  just  as 
in  earlier  days  all  manner  of  myster- 
ious visitations  of  sickness,  accident 
and  other  calamities  were  attributed  to 
witchcraft.  The  poor  witches,  so- 
called,  could  not  prove  their  innocence, 
so  neither  can  electricity,  so  it  is  being 
charged  with  most  fires  whose  origin 
is  mystery.  The  Electrical  Bureau  of 
the  U.  S.  National  Board  of  Fire 
Underwriters  have  issued  a  report  on 
electric  fires  in  the  last  quarter  and 
fires  so  classed  without  evidence.  The 
report  states  that  "  Numerous  fires 
reported  as  due  to  electricity  have, 
upon  further  and  more  reliable  investi- 
gation, been  found  to  have  been  due 
to  other  causes.  Of  these  a  $65,000 
loss  was  due  to  spontaneous  combus- 
tion in  a  pile  of  hair  and  packing 
material.  A  loss  of  $165,000  occurred  in  the 
celluloid  room  of  a  factory  as  the  result  of  over- 
heating celluloid  on  a  softening  press.  A  $4,000 
loss  resulted  by  overturning  a  candle  while  storing 
away  goods.  An  $18,000  loss  in  a  hotel  was  attributed 
to  a  defective  flue.  Other  fires  attributed  to  electricity 
were  found  to  be  due  to  an  overheated  smokestack,  a 
leaky  gasoline  lamp,  spontaneous  combustion  in  oiled 
canvas,  a  gas  heater,  burning  shellac  in  a  bake  oven, 
and  an  overheated  furnace  pipe.  Reports  were  received 
from  inspection  departments  aggregating  $1,601,047, 
supposed  to  be  due  to  electricity,  but  they  are  not  in- 
cluded in  this  report,  as  the  causes  could  not  be 
definitely  proven  as  electrical,  principally  because  the 
fires  destroyed  the  conclusive  evidence  of  their  origin." 


SIMPLE  HOTEL  TELEPHONE  SYSTEM. 

Mr.  Percy  M.  Brown,  of  Toronto,  sends  lo  the  American  Elec- 
trician the  accompanying  diagram  representing  a  simple  lelephone 
system  adapted  for  operation  in  connection  with  single-call  hotel 
annunciators,  concerning  which  he  says: 

The  system  is  the  central-energy  system,  but  in  order  to  sim- 
plify the  apparatus  and  circuits,  separate  batteries  are  used  for 
ringing  and  talking.  The  talking  battery  has  a  common-return 
wire  extending  to  all  of  the  stations,  and  the  gas  or  water  pipe 
system  of  the  building  is  used  as  a  return  for  the  ringing  battery. 
The  diagram  represents  circuits  for  six  stations  or  rooms,  the 
instruments  for  these  being  indicated  at  the  right-hand  side  of 
the  engraving.  In  all  cases  T  indicates  a  transmitter  and  R  a 
receiver. 

The  switchboard  arrangement  is  extremely  simple,  consisting 
of  a  single  connection  plug  at  each  end  of  each  cord  circuit,  and 
a  one-spring  jack  for  each  station.  The  diagram  shows  the 
connections  for  a  single-cord  circuit  and  the  central  operator's 
set.  A  combined  listening  and  ringing  key  of  the  rocking  or 
oscillating  type,  similar  to  Ihose  in  general  use,  is  employed. 
The  key  is  thrown  to  the  left,  as  stated  in  the  engraving,  for  ring- 
ing, and  to  the  right  for  listening  in.  Each  circuit,  of  course, 
has  a  ringing  and  listening  key  and  choke  coil,  one  terminal  of 
every  choke  coil  being  connected  to  the  talking  battery  wire,  b. 
The  operation  is  as  follows  : 


The  corporation  of  Durham,  Out.,  may  install  an  electric  light 
plant. 

The  ratepayers  of  Milton,  Oni.,  defeated  the  by-law  to  pur- 
chase the  electric  light  plant. 

The  sales  of  Westinghouse  transformers  have  more  Ihan 
doubled  in  the  past  six  months,  and  the  transformer  building 
capacity  of  the  Westinghouse  Company  has  been  largely  in- 
creased to  meet  the  demand  for  O,  D.  and  Type  "N"  Tran.5, 
formers. 


Diagram  of  Connections  for  Simple  Hotel  Telephone  System. 


In  order  to  call  up  a  room,  the  central  operator  inserts  the 
ringing  plug  in  the  proper  jack,  pushing  Ihe  jack  spring  away 
from  its  contact  and  thereby  disconnecting  the  service  wire,  s, 
from  the  coil  c,  which  is  connected  to  tiie  talking  battery  wire, 
and  at  the  same  lime  connecting  the  service  wire,  s,  to  the  ring- 
ing spring,  r,  on  the  ringing  and  listening  key.  Throwing  the 
key  to  Ihe  left  then  connecis  the  wire,  s,  of  the  desired  station  to 
the  ringing  battery  through  the  springs,  r  and  r',  and  rings  the 
bell  in  the  distant  room.  Then  reversing  the  position  of  the 
operator's  key  and  substituting  the  answering  plug  for  the  ring- 
ing plug  in  the  jack  puts  the  central  telephone  set  in  connection 
with  the  called  station.  Removal  of  the  receiver  at  that  station 
allows  the  hook-switch  to  change  the  connection  from  the  bell 
to  the  transmitter  circuit,  as  usual,  and  conversation  is  then 
carried  on  by  means  of  the  common  talking  battery.  When  tw'o 
stations  are  talking  to  each  other,  thev  are  connected  in  the 
usual  fashion  by  the  two  plugs  of  a  cord  circuit  and  Ihe  springs, 
r  and  a,  on  Ihe  operator's  key;  the  metal  segment  on  the  key, 
which  forms  a  bridge  between  the  two  springs,  is  connected  to 
one  terminal  of  the  choke  coil.  This  is  necessary  in  order  to 
permit  the  use  ot  a  common  talking  battery. 

The  system  is  open  to  thedisadvantagethat  Ihecentral  operator 
after  calling  up  a  station  cannot  listen  in  except  by  reversing  the 
ringing  key  and  changing  the  plugs  in  the  jack,  but  as  telephone 
service  in  a  hotel  of  ordinary  size  is  not  heavy,  this  is  not  serious; 
no  difficulty  has  bef-n  experienced  on  this  account  with  an  experi- 
mental installation  recently  put  in  by  the  writer.  A  convenient 
feature  lies  in  the  fad  that  by  throwing  any  ringing  and  listening 
key  to  Ihe  left  without  inserting  any  plugs  in  the  jacks,  the  bells 
of  every  room  will  be  rung  simultaneously,  as  this  connects  Ihe 
ringing  battery  through  the  choke  coil  to  the  wire,  b  b,  which  is 
in  connection  with  all  the  individual  service  wires  through  the 
coils,  c,  and  ihe  jack  springs.  This  feature  permits  a  fire  al.irni 
signal  to  be  transmitted  to  all  of  the  rooms  without  any  manipula- 
tion other  than  the  simple  throwing  over  of  one  ringing  key. 
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LIGHTNING  PROTECTION  AND  THE  STATIC 
INTERRUPTER.* 

By  Mr    Percy  H.  Thomas. 

It  has  sometimes  been  stated  that  everything  in  nature 
somehow  or  other  serves  a  useful  purpose.  It  may  be, 
however,  somewhat  difficult  for  practical  electrical  men .  to 
see  much  of  use  in  lightning.  They  usually  much  more  clearly 
realize  the  damage  and  inconvenience  which  it  causes  them; 
but,  however  this  may  be,  we  cannot  alter  the  conditions, 
and'  lightning  must  be  forestalled.  The  problem  is  cer- 
tainly a  very  difficult  one,  for  sensitive  apparatus  is  to  be 
protected  from  extremely  violent  disturbances,  greatly 
exceeding  in  tension  the  normal  strains  which  are  contem- 
plated in  the  design  of  the  apparatus;  and.  furthermore,  pro- 
tection must  be  secured  without  interrupting  the  normal 
-operation  of  the  system.  It  is  necessary  to  separate  the 
exiremelv  high  tension  electric  energy  of  lightning  from 
the  useful  current  at  the  moderate  voltages  of  commercial 
circuits.  Fortunately  this  may  be  accomplished  with  nearly 
complete  success.  It  must  be  frankly  confessed,  however, 
that  occasionally  damage  will  result  even  with  the  very  best 
available   protection. 

A  stroke  of  lightning  from  the  clouds  usually  follows 
some  clearly  defined  path  or  paths  in  its  discharge,  caus- 
ing violent  destruction  of  nearly  everything  in  its  way; 
and  in  addition  to  this  local  violence,  it  also  electrically 
disturbs  the  whole  neighborhood.  Like  the  cannon  ball, 
which  causes  a  great  commotion  in  the  air  for  some  dis- 
tance around  as  it  passes,  so  lightning  stirs  up  every 
electrical  conductor  within  a  considerable  distance,  caus- 
ing a  tendency  for  it  to  spark  to  other  objects.  For- 
tunately, in  commercial  lighting  and  power  circuits,  it  is 
usually  only  these  induced  or  secondary  et?ects  with  which 
we  have  to  deal,  for  lightning  rarely  strikes  a  line  directly 
The  western  cyclone  is  supposed  to  take  up  light  bodies, 
such  as  straws,  and  give  them  such  high  velocity  that  they 
are  able  to  penetrate  boards.  The  secondary  effects  of 
lightning,  which  are  in  the  form  of  waves  occurring  both 
in  the  ether  and  in  all  exposed  wires,  have  some  of  the 
characteristics  of  these  straws.  They  represent  a  compara- 
tively small  amount  of  energy,  but  are  very  sudden  or  abrupt 
in   their  nature,   and   produce   extremely   severe  local   con- 
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centration  of  strain.  One  of  these  secondary  electrical 
waves  passing  along  a  straight  wire  makes  comparatively 
little  demonstration,  as  it  meets  little  opposition;  but  if 
this  wave  finds  a  coil  in  its  path,  rather  than  flow  around 
the  turns, of  the  winding,  it  will  produce  a  strong  tendency 
to  jump  across.  Such  waves  have  all  the  characteristics 
of  the  discharges  obtained  from  frictional  machines,  and 
together  with  all  other  disturbances  of  a  similar  nature 
which  occur  in  commercial  circuits,  may  be  defined  as 
"  static."  An  outline  of  the  more  common  causes  of  static 
waves   will  be   given   in   another   part   of  the  paper. 

GROUND     AND    SHORT    CIRCUITS. 

Experience  has  shown  that  the  injuries  to  electrical 
apparatus  caused  by  lightning  are  generally  of  two  sorts  — 
First,  "  grounds."  caused  by  the  passage  of  sparks  to 
earth,  and,  second,  "  short  circuits,"  caused  by  the  jump- 
ing of  electricity  between  the  turns  of  coils.  All  persons 
\vho  have  had  much  dealing  with  electrical  apparatus  are 
familiar  with  the  thought  of  a  "  ground  "  resulting  from 
lightning,  since  lightning  is  supposed  at  all  times  to  seek 
the  earth.  In  fact,  the  "  ground  "  is  older  than  the  li.ght- 
ning  arrester;  but  many  do  not  recognize  the  fact  that 
lightning  may  cause  short  circuits  between  turns  of 
coils,  as  well  as  "  grounds."  even  when  not  passing  to 
earth.  Such  a  possibility  is  shown  by  short  circuits  ap- 
n''arin,g  in  coils  of  a  generator  or  transformer  in  such  a 
location  as  to  make  it  practically  certain  that  no  electricitv 
has  passed  to  earth.  The  explanation  of  the  manner  in 
which    short   circuits   are  caused   and  the  description   of   a 
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new  type  of  apparatus  devised  by  the  writer  to  protect 
against  such  short  circuits,  form  the  principal  object  of 
the  present  paper.  , 

ELECTRO-STATIC     C.\PAC1TY     IN     HIGH    TENSION    APPARATUS. 

This  power  of  lightning  disturbances  to  cause  short 
circuits  arises  in  the  fact  that  all  parts  of  an  electric  sys- 
tem, including  the  generator  and  transformer  winding, 
lines,  instruments,  etc.,  are  to  some  extent  electro-static  con- 
densers, and  consequently  before  any  part  of  the  system 
can  be  raised  to  a  particular  potential,  it  must  receive  a 
charge   proportional   to   this   potential. 

A  high  tension  transformer  coil  has,  comparatively 
speaking,  quite  a  large  electro-static  capacity,  since  it 
has  a  considerable  surface  exposed  to  the  low  tension  coils 
and  to  the  core,  and  since  it  is  separated  from  them  only 
by  a  thin  wall  of  insulating  material.  This  capacity  is  greater 
the  thinner  the  insulation  between  high  tension  and  low 
tension  coils  and  the  greater  the  area  of  the  surface  of 
the  copper.  Similarly  with  generator  coils,  and  in  fact 
all   kinds  of  apparatus. 

Consider  the  charging  of  a  high  tension  coil  in  a  trans- 
former when  the  voltage  is  being  slowly  raised.  Each 
turn  of  the  coil  adjacent  to  the  low  tension  winding,  or 
the  core,  on  account  of  its  electro-static  capacity  subtracts 
a  certain  amount  of  electricity  from  the  current  which  is 
passing,  to  form  its  charge.  As  the  voltage  rises,  each 
turn  continues  to  absorb  the  charge  so  that  the  current 
at  the  end  nf  the  coil  fnrthest  from  the  generator  is  less 
than  that  at  the  nearer  end,  since  some  electricity  is  abstracted 
at  each  turn.  The  amount  of  electricity  thus  withdrawn 
from  the~useful  current  is  in  commercial  circuits  usually 
very  small  in  amount  except  on  high  voltage  systems.  In 
such  systems  the  charging  current,  which  flows  to  an  open 
circuited  line  from  the  bus-bars,  simply  represents  the  sum 
of  these  small  charges.  In  the  case  of  the  transmission 
system  the  line  wires  require  nearly  all  of  this  charging 
current.  leaving  a  small  amount  only  for  the  transformers 
ancf   other  apparatus. 

On  the  other  hand,  when  the  voltage  of  the  circuit  is 
gradually  falling  to  O,  all  the  electricitv  that  has  been 
stored  in  the  electro-static  capacity  of  the  various  parts 
of  the  system  is  given  back  to  the  circuit  and  the  load 
current  increased  somewhat.  The  amount  of  these  small 
charges  on  the  line  and  apparatus,  in  other  words,  the 
char.ging  current,  depends  solely  upon  the  voltage  of  the 
circuit,  and  not  upon  the  actual  load  current  flowing.  The 
total  current  in  the  line  at  any  instant  is  the  sum  of  the 
current  taken  by  the  receiving  apparatus  at  the  sub-station 
and  the  charging  current. 

LOCAL  CONCENTR.\TION  OF  POTENTIAL. 

Let  us  consider  further  the  case  of  raising  the  voltage 
on  a  high  tension  coil,  either  of  a  transformer,  generator 
or  motor.  As  already  stated,  each  turn  on  the  surface  of 
the  coil  must  have  its  own  charge,  but  the  charges  for  the 
turns  farthest  from  the  source  of  current  will  arrive  at 
their  destination  last,  since  they  must  flow  through  the 
other  turns  of  the  coil.  Since  a  certain  amount  of  time 
is  required  for  the  passage  of  the  current  around  these 
turns,  if  the  voltage  be  raised  very  quickly,  the  more 
remote  parts  of  the  winding  will  be  charged  up  somewhat 
later  than  the  nearest. 

To  make  these  explanations  clearer,  we  may  compare 
the  coil  to  a  long  rubber  tube  wound  up  like  the  coil  and 
filled  with  water,  the  whole  being  immersed  in  a  tank  of 
water.  If.  now,  a  current  of  water  be  started  in  the  tube, 
no  change  occurs  in  its  dimensions  as  long  as  the  pres- 
sure within  remains  the  same  as  the  pressure  outside,  but 
if  the  pressure  within  the  tube  (which  corresponds  to  the 
high  tension  voltage)  be  increased  over  that  in  the  external 
liquid  (whose  pressure  corresponds  to  earth's  potential") 
the  tube  stretches  to  a  certain  extent  and  a  certain  amount 
of  water  is  withdrawn  from  the  current  passing  to  fill  the 
increased  space  (this  corresponds  to  the  electric  charge 
absorbed  by  the  wire  with  an  increasing  voltage").  If  the 
internal  pressure  be  removed  from  the  tube,  it  will  con- 
tract and  the  water  which  had  been  originally  withdrawn 
from  the  current  flowing  when  the  tube  was  distended 
will  now  be  returned  exactly  as  the  stored  e'ectric  charge 
is  restored  to  the  circuit   when  the  vo'tage  is  removed. 

To  return  to  the  effects  of  lightning.  As  already  described, 
the  result  of  a  lightning  stroke  occurring  near  a  line,  which 
it  does  not.  however,  actually  strike,  is  to  cause  waves  of 
static  electricity  to  pass  a'nne  the  line  in  both  directions. 
These  electric  waves  are  extremely  abrupt  and  travel  with 
nearly  the  sneed  of  light,  that  is,  about  186.000  miles  P''r 
second.  \\Tien  one  of  these  waves  passing  along  a  wire 
reaches  a  liehtning  arrester,  it  usually  causes  the  arrester 
to  discharo'e  bv  momentarily  raising  the  potential  nf  thf^ 
line.  If  the  lightning  arrester  be  adeauate  it  will  pre- 
vent a  serious  rise  of  potential  nbove  the  earth  and  will 
rirotect  the  apparatus  from  erounding.  Suppose  however, 
for  a  moment,  that  there  is  no  lightning  arrester  on  the 
line,  and  that  the  apparatus  connected  is  so  perfectly  insu- 
lated from  the  ground  that  no  electricity  passes  to  earth 
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Under  these  conditions,  when  the  wave  reaches  the  machine 
or  transformer  coil,  the  potential  of  the  terminal  of  the 
coil  will  be  very  suddenly  raised;  but  on  account  of  the 
inductance  of  the  coil  (which  corresponds  to  the  inertia 
of  the  water  in  the  tube  of  our  illustration)  for  an  instant 
no  electricity  can  flow  to  the  inner  turns  of  the  coil  to 
charge  them.  Consequently,  for  this  instant,  until  the  in- 
ertia of  the  coil,  so  to  speak,  is  overcome,  a  large  differ- 
ence of  potential  exists  between  the  terminal  of  the  coil 
and  the  inner  layers.  This  strain  may  be  a  great  many 
times  larger  than  the  normal  electro-motive-force  impressed 
on  these  turns  by  the  generator,  and  will  then  have  a  very 
strong  tendency  to  break  down  the  insulation  between  the 
turns.  If  such  a  break  does  occur  and  a  spark  passes 
through  or  over  the  insulation  between  the  inner  and 
outer  coils,  the  static  wave  causes  only  sufficient  electricity  to 
pass  to  charge  up  the  electro-static  capacity  of  the  inner  turns 
This  in  itself  will  cause  only  a  very  small  spark  nearly,  or 
quite  invisible  to  the  eye,  but  if  it  occur  at  a  moment  when 
there  is  a  considerable  electro-motive-force  impressed  upon 
the  coil  by  the  generator,  the  momentary  breaking  down  of 
the  insulation  may  start  a  permanent  arc,  which  will  be 
maintained  by  the  power  of  the  generator.  This  phe- 
nomena is   very   similar  to    the    starting   of   an    arc   in    the 


short  circuits  for  protective  apparatus,  is  usually  quite 
effective,  but  in  all  cases  where  such  protection  is  not 
provided,  strains  on  the  insulation  will  be  produced  as 
already  described.  Such  strains  may  or  may  not  cause 
injury,  according  to  the  strength  of  the  insulation.  With 
well-insulated  apparatus  on  low  voltages,  there  is  little 
danger  of  a  break-down,  for  experience  has  shown  the 
necessity  of  providing  a  normal  n:argin  of  safety  between 
tlie  turns  of  coils  in  transformers  and  generators  (prob- 
ably largely  on  account  of  difficulties  that  have  previously 
resulted  from  static).  In  fact,  the  insulation  between 
adjacent  turns  of  a  large  high  tension  transformer  whose 
normal  difference  of  potential  is  perhaps  100  or  200  volts, 
will   often   fail  to   break   down  at   10,000  volts. 

EFFECT     OF     DISCII.VRGE     OF     ARRESTER. 

Up  to  this  point,  the  question  of  the  effect  on  the 
insulation  of  the  coils  of  the  discharge  of  an  arrester  to 
ground  has  not  been  considered.  The  primary  function 
of  the  arrester  is  to  discharge  the  line  freely  when  the 
latter's  potential  rises  abnormally.  The  most  effective 
means  for  accomplishing  this  is,  of  course,  the  air  gap,  or 
series  of  air  gaps  between  line  and  ground,  but  the  arrester 
must   as   well   prevent  arcs   being   formed   in   the    gaps    by 
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gaps  of  the  lightning  arrester  by  the  static  discharge  from  the 
line. 

It  must  be  remembered  that  a  static  spark  between 
turns  of  the  transformer  or  generator  coil  does  not  by 
any  means  necessarily  cause  a  short  circuit;  for  if  such  a 
spark  occur  at  a  time  when  the  generator  E.M.F.  is  near 
its  zero  point,  no  arc  will  follow:  in  fact,  usually  the  gen- 
erator is  not  able  to  maintain  an  arc  across  a  few  turns, 
as  their  voltage  is  comparatively  small.  Other  conditions, 
as  well,  may  prevent  a  short  circuit.  Many  repetitions  of 
the  static  spark  in  the  same  spot,  however,  even  without 
current  from  the  generator,  will  cause  a  deterioration  of 
the  insulation,  and  a  short  circuit  may  result  sulisequently 
as  a  consequence  of  this  injury.  In  such  a  case  the  slmrt 
circuit  will  very  likely  occur  at  some  time  other  than  that 
of  a  lightning  discharge. 

The  characteristic  of  the  static  waves  produced  by  light- 
ning, which  .gives  them  power  to  puncture  insulation  be- 
tween turns,  is  their  abruptness,  for  the  more  suddenly  the 
potential  of  the  terminal  of  the  coil  is  raised,  the  shorter 
the  distance  to  which  electricity  will  have  penetrated  to 
charge  up  turns  when  the  maximum  voltage  at  the  term- 
inal is  reached,  and  the  fewer  the  turns  of  the  coil  upon 
which  this  voltage  will  be  impressed.  If  the  terminal  of 
the  coil  be  raised  or  lowered  slowly,  comparatively  speak- 
ing, as  by  the  generator  in  its  normal  operation,  no  appre- 
ciable strain   is   produced. 

Fortunately,  every  thunder-storm  does  not  cause  internal 
static  sparking  in  apparatus  in  every  plant,  with  consequent 


the  generator  after  the  discharge.  The  free  discharge  of 
the  line  can  be  best  accomplished,  except  in  special  cases, 
by  a  series  of  non-arcing  metal  gaps,  but  as  this  type  of 
arrester  in  operating  practically  reduces  the  line  potential 
to  zero  instantly,  the  terminal  of  coils  connected  to  the 
line  will  also  be  reduced  to  zero  instantaneously,  and  the 
same  sort  of  strain  is  produced  as  in  the  case  of  the  sec- 
ondary lightning  wave,  except  that  in  these  cases  the 
terminal  is  suddenly  dropped  to  zero  potential  instead  of 
being  raised.  The  difference  in  potential  between  the 
terminal  and  the  inner  layers  is  independent  of  whether 
the  potential  of  the  line  is  raised  or  lowered.  Therefore, 
an  arrester  which  is  extremely  free  in  its  discharge  of  the 
line  will  successfully  prevent  strains  to  ground  but  may 
at  the  same  time  cause  some  strains  between  layers  tend- 
ing to  cause  some  short  circuit  strains.  Practically  this 
matter  becomes  of  importance  only  on  high  tension  circuits. 

An  arrester  which  does  not  ground  the  line  quite  as 
quickly,  but  is  still  able  to  prevent  a  serious  rise  of  poten- 
tial above  the  earth,  is  better  for  high  voltage  than  one 
with  a  perfectly  free  discharge  path.  The  use  of  series 
and  shunt  resistances  in  the  "  Low  Equivalent  "  arrester,  is 
for  the  purpose  of  attaining  this  result  as  well  as  increasing 
the  non-arcing  power  of  the  arrester.  Further  discussion 
of  the  discharge  of  the  line  by  an  arrester,  which  involves 
some  very  interesting  points,  cannot  be  given  in  the  limits 
of  this  paper.  Before  proceeding  further,  it  will  he  well 
to   summarize  briefly. 
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SUMMARY. 

The  most  usual  result  of  a  lightning  stroke  in  the 
neighborhood  of  an  electric  circuit  is  the  production  of 
secondary  static  waves  traveling  along  this  circuit  away 
from  the  locality  of  the  discharge.  When  one  of  these 
waves  encounters  a  transformer  or  generator  coil,  it  ab- 
ruptly raises  the  potential  of  the  terminal,  and  during 
the  period  while  charging  current  is  flowing  to  the  inner 
turns  of  the  winding,  the  potential  of  this  wave  will  be 
impressed  upon  the  outer  turns  alone,  \vhich  may  thus  be 
subjected  to  a  strain  verj-  many  times  greater  than  that 
normally    impressed    upon    them.      The    harmful    eflfect    of 


Fig.  3. — Coil,  Conde.nser  .\nd  Case  for  Static 
Interrupter. 

these    static    waves    is    due    to    their    suddenness,    which    is 
especially    characteristic   of   lightning. 

Grounds  in  windings,  as  well  as  short  circuits,  may 
be  caused  by  the  excessive  potential  of  such  static  waves, 
and  apparatus  should  be  protected  by  lightning  arresters 
with  a  sufficiently  free  discharge  path.  If,  however,  the 
n\omentary  grounding  of  the  line  due  to  the  discharge 
of  the  arrester  is  very  sudden,  a  certain  strain  will  be 
produced  between  the  turns  of  the  winding  near  the  term- ■ 
inal.  When  lightning  strikes  a  line  directly,  however,  which 
catastrophe  fortunately  rarely  occurs,  if  the  location  of  the 
stroke  be  distant  from  any  apparatus,  the  lightning  will 
soon  leave  the  line  again  and  reach  the  earth,  probably  over 
a  pole.  The  only  disturbance,  then,  actually  reaching  the 
apparatus  will  be  a  severe  static  wave,  similar  to  the  sec- 
ondary waves  of  lightning  already  described.  If  the  line 
be  struck  close  by.  however,  the  apparatus  is  pretty  cer- 
tain to  be  injured. 

otheS  causes  of  st.\tic  strains. 

Other  phenomena  beside  lightning  can  produce  abruot 
static  waves  in  electric  circuits  with  their  consequent  strains 
on  coils;  in  fact,  in  some  cases  these  other  causes  are 
more  troublesome  than  the  lightning  itself.  Such  a  state 
of  affairs  exists  only  in  very  high  tension  plants.  Any 
cause  which  produces  an  abrupt  change  of  potential  at  the 
terminal  of  the  transformer  or  generator  coil  will  cause  a 
strain  in  its  insulation.  This  may  or  may  not  be  accom- 
panied by  a   strain  to  ground. 

The  commonest  causes,  of  dangerous  static  waves  aside 
from  lightning  are,  grounding  of  circiuts:  short  circuits  on 
lines;  charging  a  dead  transformer  from  a  live  line;  charg- 
ing a  dead  line  from  a  live  transformer;  parallel  lines  out 
of  phase;  disconnecting  an  unloaded  transmission  line  or 
cable  from  a  live  circuit,  etc. 

I.  Grounding  a  Line. — If  a  live  wire  becomes  suddenly 
grounded,  its  potential  at  the  point  of  ground  becomes  zero 
practically  instantly,  and  a  static  wave  is  started  in  the 
line  in  both  directions,  which  brings  all  points  on  the 
line  in  succession  to  zero  potential  as  they  are  reached 
bv  the  wave,  and  finally  the  terminal  of  any  apparatus  con- 
taining coils  which  may  be  connected  to  the  circuit.  This 
sudden  drop  of  potential  gives  evidently  the  condition 
nccessarv  to  cause  a  strain.  Tn  this  case  of  the  ground- 
ing of  the  line,  however,  no  increase  of  strain  is  brought 
on  the  insulation  to  ground.  In  the  case  when  one  wire 
of  a  line  becomes  grounded,  the  other  or  others  will 
receive  full  potential  above  the  earth.  This  may  mean 
that  the  imiisual  voltage  will  c^use  a  eround  on  one  or 
the  other  of  the  line  wires,  which  will  in  turn  cause  a 
strain  on  the  insulation  between  turns  of  the  coils  con- 
nected to  th's  wire,  but  this  time  twice  as  great  as  before. 


since  the  potential  change  is  numerically  approximately 
twice   as   great. 

2.  Short  Circuit  between  Two  Lines. — When  a  short 
circuit  between  two  phases  or  legs  of  the  circuit  occurs 
abruptly,  as  by  the  breaking  down  of  an  air  gap,  the 
result,  so  far  as  static  strains  are  concerned,  is  the  same 
as  though  both  lines  were  grounded  at  the  same  instant. 
.\  strain  is  thus  produced  in  the  apparatus  connected  to 
both    lines. 

3.  Ch.^rging  a  Dead  Transformer  from  a  Live  Line. — 
This  operation  is  severe  on  the  transformer  insulation,  for 
when  one  of  its  terminals  has  been  connected  to  the  first 
line  wire  and  the  whole  transformer  has  assumed  the 
potential  of  this  line,  the  closing  of  the  second  line  switch 
changes  one  terminal  of  the  transformer  to  the  potential  of 
the  second  line.  This  is  an  extremely  abrupt  change,  and 
causes  a  severe  local   concentration  of  potential. 

4.  Charging  a  Dead  Transmission  Line. — The  result 
of  charging  a  dead  line  at  full  voltage  is  to  momentarily 
drop  the  terminals  of  the  raising  transformer  to  zero 
potential,  since  the  electro-static  capacity  of  a  transmis- 
sion line  is  usually  very  great  in  comparison  with  that 
of  a  transformer.  This  sudden  momentary  drop  of  the 
potential  has  very  much  the  same  effect  as  the  discharge 
of  arresters,  or  grounding  of  lines.  Of  course  the 
potential  of  the  line  and  the  transformer  are  immediately 
raised  again  by  the  generator,  but  there  will  always  be 
a  momentary  drop,  as  the  generator,  on  account  of  its 
inductance,  cannot  supply  current  instantly.  As  an 
exception  to  this  case,  it  must  be  noted  that  if  the  trans- 
former be  already  supplying  other  high  tension  lines  so 
that  there  is  a  reservoir  of  electricity  to  draw  from,  then 
the  potential  of  the  live  line,  and  transformer  will  be 
dropped  only  part  way  to  zero,  by  connecting  on  the  new 
lines,   and  a   less    static   strain   will    be   produced. 

5.  Paralleling  out  of  Phase. — This  is  similar  to  short 
circuiting,  as  described  above,  so  far  as  static  effects  are 
concerned,  except  that  as  two  generators  are  involved,  the 
voltage   may  be   double  the   line  voltage. 

6.  Disconnecting  .\  Light  Loaded  Transmission  Line 
OR  C.\BLE.- — There  is  one  interesting  case  in  whch  static 
strains  may  be  produced  that  is  easily  overlooked.  If  a 
transmission  line  or  cable  be  disconnected  from  a  high 
tension  busbar,  the  charging  current  of  the  line  or  cable 
is  interrupted  at  the  instant  that  the  E.M.F.  of  the  busbars 
is  at  a  ma.ximum,  since  at  this  time  the  current  is  zero, 
and  there  will  also  be  zero  potential  between  the  line  and 
the  busbars  from  which  it  is  being  disconnected;  therefore, 
as  the  current  drops  out,  the  line  is  left  with  a  charge 
which  it  will  retain  for  a  short  time,  on  account  of  its 
high  insulation,  but  the  busbars'  potential,  following  the 
generator,  reverses,  and  when  a  negative  maximum  is 
reached,  if  the  switch  is  not  sufficiently  opened,  this  gen- 
erator voltage  will  cause  the  re-charging  of  the  line.  At 
the  next  zero  point  of  the  wave  the  current  will  drop  out 
again,  and  we  shall  have  the  same  operation  repeated  until 
the  switch  is  finally  opened  wide  enough  to  prevent  the 
generator    voltage    from    re-charging    the    line.     Thus,    the 


Fig.  4. — Internal  \'iew  of  Interrupter  Without  Oil. 

condition  of  disconnecting  a  light  loaded  line  evidently 
may  produce  the  same  static  strains  in  apparatus  as  con- 
necting the  line  in  the  first  place.  Except  for  lightning, 
whose  maximum  possible  voltage  has  no  definite  limit, 
these  static  strains  arise  originally  from  the  normal  voltage 
of  the  generator,  and  in  any  circuit  will  be  in  proportion 
to  this  voltage,  comparatively  high  on  high  tension  cir- 
cuits,   and   comparatively   low    on    low   tension. 

So  far,  it  has  been  assumed  that  those  phenomena 
causing  static  disturbances  which  depend  directly  upon  the 
E.M.F.  of  the  generator,  have  occurred  at  the  phase  of 
the  KM.F.  wave  most  favorable  for  the  production  of  the 
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static  strain;  that  is,  near  its  maximum.  Of  course,  they 
will  usually  occur  at  other  phases  of  the  E.M.F.,  and  the 
resulting  strains  will  usually  be  correspondingly  less.  In 
fact,  any  particular  form  of  disturbance  must  usually  hap- 
pen a  good  many  times  before  it  is  certain  that  it  has 
occurred  at  a  time  most  favorable  for  causing  static  strain. 
This  is  one  of  the  facts  that  make  it  unusually  difficult  to 
trace  the  effects  of  static  disturbances.  All  the  disturb- 
ances designated  as  static  are  extremely  rapid  in  com- 
parison with  the  normal  frequency  of  the  generator,  so 
that  the  line  potential  must  be  considered  constant  while 
they  are  taking  place. 

It  will  be  well  to  emphasize  the  fact  that  in  most  cases 
sti'tic  injuries  and  sparks  between  turns  leave  almost  no 
visible  trace  and  give  no  sign  of  their  presence  until  it  is 
too  late  to  avoid  short  circuit.  Therefore,  every  precau- 
tion should  be  taken  to  avoid  all  operations  known  to 
produce    such   strains. 

It  is  usually  connecting  transformers  or  circuits  rather 
than  disconnecting,  and  switching  out  light  loads  rather 
than  opening  heavy  circuits,  that  produce  the  severest 
static   strains. 

CHARGING     W.WE     IN     TR.\NSMISSION     LINE. 

The  present  paper  does  not  aim  to  discuss  fully  electric 
waves  in  transmission  lines,  which  is  a  very  intricate  sub- 
ject, but  probably  it  will  be  of  considerablf  interest  to  con- 
sider briefly  the  manner  in   which  a  long  transmission  line 


I'ic;.  5. — C.-isE  FOR  Triple  Pole   St.\tic  I.nteuui  fti  k. 

is  charged  when  suddenly  connected  to  a  high  tension  bus- 
bar   rigidly   maintained    at    a    certain    potential. 

It  must  be  assumed  that  the  transmission  line  is  long 
enough  so  that  its  inductance  will  be  considerable,  other- 
wise the  line  will  act  as  a  simple  conductor.  Such  a  long 
line  may  be  assumed  to  be  made  up  of  a  series  of  small 
choke  coils  and  conductors  connected  in  series  and  dis- 
tributed as  shown  in  the  Fig.   i. 

When  such  a  transmission  line  is  suddenly  connected  to 
a  high  tension  busbar,  a  wave  is  started  along  the  line. 
This  wave  passes  along  at  a  perfectly  definite  rate,  keep- 
ing its  original  form  pretty  closely  until  the  end  of  the 
line  is  reached.  Here,  as  the  wave  can  go  no  farther,  it 
piles  up  against  the  end,  so  as  to  speak,  and  is  reflected 
backward  toward  the  source,  keeping  its  form  and  raising 
the  potential  of  the  line  as  it  progresses  just  as  if  it  had 
not  been  reflected.  When  the  electric  wave  first  passed 
along  the  line,  it  left  the  line  fully  charged  to  busbar 
potential,  and  in  a  steady  state.  When  it  turns  back  after 
reflection  at  the  end  of  the  line,  it  again  raises  the  poten- 
tial an  equal  amount,  so  that  this  time  after  the  passage  of 
the  reflected  wave  the  line  is  left  charged  to  double  poten- 
tial. When  this  wave  reaches  the  busbar  again,  its  energy 
is  there  absorbed  and  another  wave  started  similar  to  the 
first,  but  reversed  in  sign,  which  reduces  the  line  to  bus- 
bar potential  again.    This  second  vizve,  which  is  really  a 


"  falling ''  wave,  passes  to  the  end  of  the  line  and  is  in 
turn  reflected  back.  On  its  backward  journey,  it  reduces 
the  line  potential  from  the  busbar  potential,  where  the 
wave  left  it  on  the  outward  journey,  to  zero,  so  that  when 
the  busbars  is  again  reached,  the  line  is  momentarily  in 
its  original  condition,  entirely  uncharged,  except  at  the 
bvsbar  end.  This  second  wave  is  absorbed  by  the  bus- 
bars, and  a  third  wave  started  exactly  similar  to  the  first, 
and  the  charging  operation  is  repeated,  and  so  on  indefi- 
nitely. The  phenomena  as  described  assumes  that  the  line 
has  zero  resistance,  and  that  there  are  no  losses  of  energy. 
If  the  line  has  resistance,  as  of  course  it  always  has,  the 
cliarging  wave  is  formed  in  the  same  manner,  only  is  contin- 
ually growing  weaker  as  it  passes  along  until  it  finally  dies 
away  and  the  line  gradually  comes  to  rest  at  normal 
potential.  Thus,  the  final  result  is  that  the  whole  trans- 
mission line  passes  from  zero  to  double  busbar  potential 
forward  and  backward  in  very  much  the  same  way  as  a 
condenser  suddenly  charged  through  the  choke   coil. 

PROTECTION  OF  APP.\RATUS. 

The  manner  in  which  lightning  and  other  static  dis- 
turbances may  cause  short  circuits  in  apparatus  has  been 
pretty  fully  treated.  The  most  important  part  of  the 
paper  from  the  point  of  view  of  the  operating  engineer 
remains,  viz.,  the  description  of  devices  for  the  protec- 
tion of  apparatus  from  such  strains  as  are  dangerous.  .\s 
already  stated,  the  operation  of  the  arrester  in  relieving 
the  line  of  excessive  strains  to  ground  will  not  be  further 
treated. 

CHOKE    COIL. 

Ever  since  the  first  introduction  of  lightning  arresters 
on  power  circuits,  choke  coils  have  been  used  to  some 
extent  as  auxiliaries.  These  choke  coils  are  the  type  of 
apparatus  which  is  adapted  to  protection  against  static 
waves,  for  in  passing  through  a  choke  coil,  a  static  wave 
is  smoothed  or  flattened  out  and  its  abruptness  reduced. 
.'\s  the  choke  coils  frequently  used  have  not  always  been 
designed  with  the  definite  object  in  view  of  protecting 
particular  apparatus  from  the  local  concentration  of  poten- 
tial, they  have  often  been  inadequate.  A  sufficiently  power- 
ful choke  coil  in  the  path  of  a  static  wave  will  render  the 
w.ive  practically  harmless,  but  if  a  less  powerful  choke 
coil  be  used,  it  may  not  reduce  the  severity  of  the  wave 
materially,  and  little  benefit  may  be  derived.  Another 
important  point — different  designs  of  apparatus  require 
different  choking  power  in  the  coils  which  protect  them, 
for  the  static  wave  must  be  much  more  completely 
smoothed  out  to  relieve  from  strain  a  transformer  coil 
of  many  turns  than  one  of  few.  This  follows,  for  charge 
can  penetrate  into  a  coil  of  few  turns  much  more  quickly 
than   into  one   of  many. 

STATIC    INTERRUPTER. 

For  moderately  high  voltages,  effective  choke  coils  can 
be  constructed  and  should  always  be  used,  but  the  chok- 
ing power  of  these  coils  should  be  at  least  appro.\imately 
proportional  to  the  apparatus  to  be  protected.  But  it  will 
be  found  in  most  cases  in  very  high  tension  circuits  that 
if  a  choke  coil  powerful  enough  to  prevent  dangerous 
strains  be  placed  in  the  line,  that  this  coil  will  seriously 
interfere  with  the  normal  operation  of  the  circuit,  or  that 
it  will  get  hot  when  carrying  full  load,  or  have  an  excessive 
-oiPBjduii  punoj  aq  [ji.w  \\o3  B  ipns  'spjo.'rt  Joiijo  uj  -jsoo 
able. 

It  becomes,  therefore,  very  desirable  to  find  some  other 
way  of  accomplishing  the  same  purpose  without  excessive 
cost  or  interference  with  the  normal  operation  of  the  line. 
The  "  static  interrupter  "  is  such  an  arrangement.  It  con- 
sists of  a  condenser,  in  connection  with  a  comparatively 
small  choke  coil,  the  condenser  being  connected  between 
line  and  ground.  The  line  connection  is  made  between 
the  apparatus  to  be  protected  and  choke  coil.  With  this 
arrangement,  a  comparatively  small  coil  may  be  used,  for 
the  condenser,  by  absorbing  a  large  part  of  the  charee 
which  passes  the  coil,  multiplies  its  choking  effect.  It  is 
possible  by  increasing  the  size  of  the  condenser  to  get 
.almost  any  desired  degree  of  protection.  The  multiply- 
ing power  of  the  condenser,  so  to  speak,  depends  upon 
the  relation  of  its  capacity  to  the  electro-static  capacity 
of  the  outer  coils  of  the  transformer  or  generator  that  is 
being  protected.  Since  the  electro-static  capacity  of  the 
transformer  is  very  small,  that  of  the  intcrruntcr  may  be 
many  times  larger  and  yet  not  be  of  seriou  moment  in 
the  normal  operation  of  the  line.  For  example,  in  inter- 
rupters actually  designed,  capacities  are  rarely  as  high  as 
.01  M.F. 

To  summarize,  the  static  interrupter  consists  of  a  choke 
coil  and  a  condenser,  forming  together  a  device  for  effect- 
ively rendering  harmless  the  abrupt  waves  resulting  from 
lightning  and  similar  causes.  The  protective  power  of 
the  interrupter  must  be  proportionate  to  the  design  of 
the  apparatus  to  be  protected.  This  adjustment  need  not, 
however,  be  very  close.  As  the  interrupter  has  a  choke 
coil   in   series   with   the   line,   it  must  be   suited   to  carry  a 
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certain  current,  and  as  it  contains  a  condenser,  must  also 
be  adapted  to  a  definite  voltage  and  frequency.  As  both 
coil  and  condenser  experience  an  energy  loss  when  in  use, 
the  case  of  the  interrupter  must  be  so  designed  as  to 
properly  dissipate  this  heat. 

LOCATION    OF     STATIC    INTERRUPTER. 

Since  switching  is  one  of  the  prominent  causes  of  static 
strains  in  such  high  tension  circuits  as  require  the  use  of 
static  interrupters,  the  apparatus  should  be  so  placed  that 
no  switching  shall  occur  between  the  interrupters  and  the 
transformer  or  generator  to  be  protected,  usually  in  their 
leads.  In  some  cases,  however,  such  an  arrangement  leads 
to  an  unnecessarily  large  number  of  interrupters.  For 
instance,  when  two  or  three,  or  more,  transformers  are 
operated  in  a  group  on  polyphase  circuits,  interrupters 
may  usually  be  placed  in  the  leads  of  the  groups  instead 
of  in  the  leads  of  the  individual  transformers.  In  this 
case  no  switching  is  permissible  _  within  the  interrupters 
except  under  the   following  conditions. 

1.  Circuit  breakers  or  fuses  may  be  open  under  heavy 
loads  or  short  circuits,  since  the  arc  formed  prevents  any 
change  of  potential  at  the  terminal  sufficiently  abrupt  to 
cause  serious  local  concentration. 

2.  High  tension  windings  of  transformers  may  be  thrown 
in  and  out  of  service  at  will  provided  their  low  tension 
windings  are  excited  from  the  same  source  as  the  high 
tension  busbars.  Such  switching  causes  no  change  of  po- 
tential at  the  terminal.  For  example— if  it  is  desired  to 
cut  out  one  transformer  from  the  group  of  three  connected 
in  delta,  cut  out  the  high  tension  winding  of  the  one  to  be 
removed  from  circuit.  Though  this  causes  the  transformer 
to  drop  its  load,  no  material  change  is  made  in  the  poten- 
tial of  its  terminals,  since  the  low  tension  winding  is  still 
in  parallel  with  the  other  transformers.  The  low  tension 
switchings  may  now  be   opened. 

In  connecting  back  this  transformer  to  the  delta,  the 
low  tension  should  first  be  connected  to  the  other  trans- 
formers, which  will  magnetize  the  iron  and  cause  the  high 
tension  to  assume  line  potential,  though  it  will  not  of 
course  be  carrving  any  load.  The  high  tension  switchings 
may  then  be  closed  without  causing  any  change  of  poten- 
tial' and  the  transformer  will  pick  up  its  share  of  the  load. 
On'  the  other  Tiand.  if  the  high  tension  winding  be  con- 
nected to  the  busbars  first,  we  have  a  violent  raising  of 
the  potential  of  the  terminals.  The  general  arrangement 
for  static  interrupters  in  commercial  circuits  are  shown 
in   Fig.   2.  ... 

The  static  interrupter  provides  protection  against  local 
concentration,  but  is  not  expected  to  provide  protection 
against  strains  to  ground.  Of  course,  as  an  interruoter 
("and  in  fact  a  lightning  arrester  choke  coil_as  welH  delays 
as  well  as  smoothes  out  static  waves,  it  will  .arive  an 
arrester  properly  placed  on  the  line  side  of  the  coil  more 
time  to  discharge,  and  will  thus  indirectly  help  to  prevent 
strains  to  ground:  but.  in  general,  the  static  interrunter 
performs  an  entirely  diflferent  function  from  the  I'ghtning 
arrester.     It  is   supplementary,  not  a   substitute. 

CHARACTERISTICS     OF     COMMi^RCTAT.     INT^RRVPTERS. 

Some  of  the  characteristics  of  actual  interrupters  de- 
signed by  the  author  for  commercial  service  may  not  be 
out  of  place.  Tn  these  irt'>'-'-iiPt<-=.  "-hi-'^  -'■»  :""-'--t^-l 
in  Fies.  .■^.  4,  and  5;.  choke  coils  are  "-ound  of  several  turns 
per  laver  and  are  very  heavily  insulated;  they  are  wound 
without  iron  core. 

Condensers  nre  built  un  with  thin  copper  plates  and 
sheets  of  insulating  material,  consisting  of  special  treated 
fullerbo;,rd.  the  vhole  being  immersed  in  oil.  There  are 
ventilating  spaces  provi''e<1  fi--r  nil  rirculation.  to  prevent 
dangerous  rise  of  potential  in  the  interior  of  the  con- 
denser. Three  leads  are  brought  from  the  interrupter. 
one  for  the  line,  one  for  the  apparatus  and  one  for  the 
ground  connection.  The  cases  are  provided  with  the  oil 
level  indicators,  by  which  the  depth  of  oil  in  the  case  may 
be  determined  without  removing  the  top.  The  relative 
location  of  coil  and  condenser  and  the  connection  between 
them,  are  shown  in   Fig.  4. 

HIGH    TENSION    CONDENSERS. 

.*.s  comparatively  little  has  been  published  of  the  char- 
acteristics of  hip'h  tension  condensers,  some  of  their  most 
important   peculiarities  will   be  of   interest. 

1.  The  charsfing  current,  temperature  being  constant, 
is  proportional  to  the  voltage  and  to  the  frequency  and 
to  the  capacity  of  the  condenser.  The  capacity  (or  more 
accurately,  specific  inductive  capacity")  in  condensers  for 
interrupters,  increases  w'itli  temperature,  though  not  very 
fast.  Ordinarily  an  increase  of  from  10  to  20  per  cent, 
may  be  expected  for  a  rise  from  20°C.  to  7o"C 

2.  The  electric  energy  stored  in  the  condenser  meas- 
ured in  watt-seconds  or  ioules.  is  one-half  the  product  of 
the  capacity  in  farads,  and  the  square  of  the  yoltaee 
One  watt-second  equals'  Ti-i^;  ft.-tt)s.  The  maximum 
'"nergv  actually  stored  in  the  condenser  of  nn  interrupter 
for  protecting  a  modern  sized  30,000  volt  transformer,  would 


be     something    like    three    joules  =  three    watt-seconds  = 
2.2    ft.-tt)S. 

The  Statements  following  refer  to  condensers  of  the 
typo  used  in  the  static  interrupters  referred  to;  other  types 
may   have   different    characteristics. 

3.  There  is  a  very  considerable  heat  loss  in  the  dielectric 
of  condensers  when  subjected  to  alternating  voltages  some- 
where near  the  safe  limit  of  the  insulating  strength.  These 
losses  may  be  made  to  greatly  exceed  one  watt  per  cubic 
inch  without  attaining  a  voltage  high  enough  to  break- 
down the  condenser.  The  loss  is  approximately  propor- 
tional to  the  square  of  the  voltage,  and  increases  very, fast 
with  the  temperature.  If  the  loss  in  the  condenser  is  one 
watt  per  cubic  inch  at  ao^C,  it  may  be  three  or  four  watts, 
or  more,  at  8o°C.  This  is  at  once  a  very  surprising  and 
important  result  that  must  be  carefully  noted  in  the  use 
of  condensers,  for  a  condenser  which  has  a  comparatively 
sm.all  loss  when  running  in  a  cool  place  may.  if  trans- 
ferred to  a  hot  aimosphere,  have  its  loss  so  increased  by 
the  higher  temperature  as  to  rapidly  heat  up  and  break 
down.  On  the  other  hand,  as  noted  above,  the  specific 
inductive  capacity  which  determines  the  charging  current, 
not  the  loss,  of  the  condenser,  does  not  vary  nearly  as 
rapidly  with  the  temperature,  although  increasing  some- 
what. 

Condenser  losses  are  very  greatly  increased  by  the  pres- 
ence of  moisture  in  the  insulating  material.  A  very  small 
amount  will  cause  a  dangerous  increase.  It  is  consequently 
very  important  not  to  expose  high  tension  condensers  to 
the  atmosphere,  unless  they  are  thoroughly  moisture 
proof. 

The  subject  of  static  disturbances  is  most  fascinating, 
and  destined  to  be  of  considerable  importance  on  high 
voltage  plants.  On  account  of  her  numerous  water  powers, 
Canada  will  have  a  large  nv.mber  of  such  plants,  and  her 
engineers  should  profit  by  a  careful  study  of  the  subject. 
Much  can  be  gained  in  relieving  the  apparatus  of  static 
strains  without  sacrificing  the  quality  of  the  commercial 
service,  by  the  careful  planning  and  operation  of  the  plant. 
In  this  connection,  it  will  be  well  to  caution  engineers 
against  the  danger  of  improperly  conducted  over-potential 
tests  on  apparatus.  The  specifications  of  the  .'\merican 
I.E.E.  for  testing  the  insulation  of  apparatus  provides  for 
the  use  of  a  spark  gap  in  connection  with  the  apparatus 
to  be  tested,  which  is  expected  to  break  down  and  prevent 
any  increase  in  voltage  above  the  testing  limit.  It  is 
readily  seen  that  such  a  breakdown  of  the  gap  causes  the 
worst  condition  for  producing  static  strains  between  turns 
of  coils  in  the  apparatus,  as  not  only  is  the  change  of  volt- 
age extremely  abrupt,  but  the  amount  of  the  strain  is 
much  beyond  the  voltage  of  norma!  operation.  In  all  cases 
where  such  a  spark  gap  is  used,  a  very  high  resistance  or 
powerful  choke  coil  should  be  placed  in  the  connections  of 
the  gap  to  prevent  its  causing  a  sudden  change  in  the 
potential  of  the  terminal  of  the  apparatus  by  breaking 
down.  In  fact,  any  sparking  which  may  occur  in  tem- 
porary wiring  when  special  high  voltage  tests  are  being 
made  upon   apparatus    may   cause   injury  to   insulation. 

In  conclusion,  the  writer  wishes  to  remind  the  .Asso- 
ciation that  there  is  much  to  be  learned  about  static  strains, 
and  that  the  only  way  to  determine  the  full  bearing  of 
this  subject  on  commercial  electric  systems,  is  by  an- 
alyzing and  comparing  the  experiences  of  as  many  plants 
as  possible,  under  as  many  different  conditions  as  may  be. 
Anyone  who  has  an  unusual  experience  with  static  dis- 
turbances will  help  along  the  general  knowledge  bv  bring- 
ing the  matter  in  detail  to  the  attention  of  someone  experi- 
enced in  such  occurrences.  A  danger  well  understood  is 
more  than  hnlf  avoided.  What  we  need  is  more  discussion 
and  reports  of  more  actual  experiences. 


REGISTRATION  FEES  FOR  LIGHTING  COMPANIES. 

Ottawa,  July  jolli,  1902. 
Editor  C.\x.^Di.^N  Electrical  News  : 

Dear  Sir; — The  regulations  governing  electric  lighting  com- 
panies have  been  amended  in  respect  ot  registration  fees.  For- 
merlv  the  classification  was  that  all  companies  having  installa- 
tions of  1,000  incandescent  lamps  and  under  paid  a  feeof  Sioper 
annum  and  those  having  installations  of  i.ooolampsand  over  paid 
$25  per  annum.  The  new  classification,  which  is  as  follows. makes 
a  reduction  in  the  fees  of  smaller  companies  amounting  in  all  to 
about   two  thousand  dollars  annually  : 

"The  registration  fee  for  all  companies  havinir  an  installation  of 
five  hundred  incandescent  lamps  and  under,  five  dollars  ($:;. 00) 
a  year,  all  comoanies  havinjLj  an  installation  of  over  five  hundred 
and  not  exceeding  two  thousand  incandescent  lamps,  a  fee  of  ten 
dollars  ($10.00)  a  year,  and  all  companies  havinef  an  installation 
in  excess  of  two  thousand  incandescent  lamps,  a  tee  of  twenty-five 
dollars  ($25.00)  a  year. 

For  the  purpose  of  this  reg\ilation  each  arc  lamp  shall  be 
deemed  equal  to  ten  (10)  incande'cent    lamps. 

Each  company  ree-istering  shall  be  entitled  to  a  test  of  voltage 
and  a  comparison  of  their  measuring  instruments  with  the  Depart- 
mental standards  once  in  each  year  free  of   charge." 

Yours  very  trulv, 
O.   Hic.MAN,  Chief  Electrical  Engineer. 


Aujjfust,    190.- 
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THE    WESTINGHOUSE    TYPE    N    TRANS- 
FORMER. 

As  the  Westinghouse  Coiiipanv  was  the  first  to  in- 
troduce the  practice  of  winding  for  two  primary  and  two 
secondary  voltages,  it  is  not  surprising  that  this  com- 
pany has  taken  aiiotherstep  forward  in  the  same  direction 
by  bringing  out  a  transformer  provided  with  additional 
voltages.  The  new  transformer,  Type  N  (shown  here- 
witli),  is  not  intended  to  replace  the  company's  well 
known  O.  D.  transformer,  but  rather  to  fill  the  demand 
for  a  reliable  transformer,  which,  provided  with 
additional  ratios  ol  transformation,    has    a   greatly    ex- 


assembled  coils  of  wtstinghousk   tvpe    i\    transformer 
Showing  Special  Coil  Feature. 


tended  range  of  voltage.  The  shell  type  of  construc- 
tion is  used  as  in  Westinghouse  O.D.  transformers  and 
in  the  company's  large  high  voltage  transformers 
up    to  100,000  volts   and   2,730  kilow-atls   capacity. 

The  primary  winding  of  the  Type  N  transformer 
is  divided  into  equal  parts,  which  may  be  connected  in 
series  or  in  multiple.  The  secondary  winding  is  divid- 
ed into  four  equal  parts,  which  may  be  connected  in 
series,  series-multiple  or  multiple.  The  primaries  of 
all  transformers    are    wound   nominally    for    1,000   and 
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2,000  volts.  Transformers  from  '^  to  25  K.W".  in- 
clusive are  wound  for  nominal  secondary  voltages 
of  50,  100  and  200  ("Class  200"),  and  those  from  2  to 
50  K.W.  inclusive  for  voltages  of  100,  200  and  400 
("Class  400").  Tlie  secondary  voltages  in  each  class 
of  transformers  can  be  varied  to  suit  either  the  varying 


hne  voltages  of  an  extensive  transmission  system,  or 
to  give  special  voltages  from  standard  circuits.  All 
transformers  are  arranged  for  three  wire  secondary 
distribution,  and  the  secondary  coils  cross-connected 
10  give  equal  voltages  on  both  circuits,  even  with  large 
unbalanced  loads. 


SAGES'  DIRECT  READING  OHMMETER. 

To  fill  the  demand  for  an  instrument  capable  of  quickly  meas- 
uring resistance  in  much  the  sime  wpy  that  a  portable  volimeler 
measures  volts  and  a  portable  ammeter  measures  amperes,  Mr. 
C.  E.  Shedrick,  of  Sherbrooke,  Que..,  has  placed  upon  the  Cana- 
dian market  Safjes'  direct  readinjf  ohmmeler,  an  instrument  (or 
the  purpose  of  measuring  resistance  which  is  portable,  direct 
reading,  accurate,  simple  and  cheap. 

This  instrument,  shown  in  the  accompanying  illustration,  de- 
pends upon  the  well  known  Wheatslone  bridge  principle,  and 
therefore  ihe  strength  of  the  balleiy  in  no  way  affecls  ils  accur- 
acy. It  consists  of  two  wires  of  special  alloy,  which  are 
stretched  over  suitably  graduated  scales.  Several  independent 
resistances  are  provided,  which  are  connected  in  the  proper  wav 
by  means  of  a  plug  which  will  fit  in  any  one  ol  the  four  holes  pro- 
vided for  it  on  the  right  hand  end  of  the  instrument.  Thus  there 
is  only  one  plug  in  circuit,  and  the  possible  error  from  poor  plug 
contact  is  very  remote.  Two  binding  posts  are  provided,  across 
which  the  resistance  to  be  measured  is  connected.  These  posts 
are  marked  xx.  A  telephone  receiver  suitably  connected  to  the 
device  is  he'd  to  the  ear,  and  Ihe  little  key  K  is  pressed  shut  with 
the  thumb.  Tliis  closes  the  battel y  circuit.  .A  stylus  is  provided, 
which  is  held  in  the  h md  in  much  the  same  manner  as  a  pen,  and 
this  is  touched  at  various  points  along  the  wire  until  a  point  is 
found  at  which  no  click  will  be  heard  in  the  telephone  receiver. 

To  begin  the  measurement,  the  first  step  is  to  touch  each  of 
the  two  outer  binding  posts;    two  clicks  w'ill  be  heard  of  different 


Sai'.es'  Direct  Reading  Ohmmeter. 

intensity,  and  the  post  which  gives  the  faintest  click  is  on  the 
scale  on  which  the  point  of  silence  will  be  found.  The  brass  con- 
necting block  at  the  end  of  this  scale  is  then  touched  with  the 
stylus,  and  the  end  which  gives  the  faintest  click  is  nearest  to  the 
point  of  silence.  In  three  touches  of  the  stylus  therefore  the  de- 
sired point  is  located  on  a  given  quarter  of  the  total  scale.  This 
quarter  is  rapidly  traversed  by  the  stylus,  and  the  point  of  silence 
is  soon  found.  After  a  few  trials  ten  or  twelve  seconds  will  suf- 
fice for  this  operation.  The  scale  under  the  point  of  silence  is 
read  directly,  and  gives  the  desired  resistance  in  ohms. 

The  simplicity  of  the  instrument  is  obvious;  there  are  no  pivots 
to  break,  no  large  number  of  plugs  to  loosen,  no  multiplicity  of 
binding  posts.  The  telephone  receiver  as  a  detector  renders  it 
indepeniient  of  levelling,  stray  magnetic  fields,  and  of  vibration. 

The  battery  contained  within  the  instrument  consists  of  six 
small  dry  cells  and  can  be  renewed  at  any  time  by  the  owner  at 
an  expense  of  less  than  two  dollars.  The  oattery  is  guaranteed 
to  last  six  months  with  continuous  use. 

Mr.  Shedrick  would  be  glad  to  send  prices  to  persons  interest- 
ed in  this  instrument. 


SPARKS. 

ighting  system  of    Amherslburg,    Out.,   is  to   be 


The  electric 
extended. 

The  X'ancouver  branch  of  the  Canadian  General  Electric  Com- 
pany is  now  located  at  527-529  Crranville  street,  in  a  new  building 
just  completed  by  them. 

E.  Leonard  &  Sens,  of  London,  Ont.,  have  secured  the  order 
for  three  Peerless  self-oiling  engines  of  go  horse  power  each  for 
the  Montreal  Board  of  Trade  building. 

The  Standard  Light  &  Power  Company  is  about  to  install  a 
steam  heating  plant  in  Montreal.  The  electric  plant  is  now  situ- 
ated on  Chenneville  street,  from  which  it  is  proposed  to  run 
steam  pipes  underground  to  the  consumer. 

The  new  engines  for  Ihe  Halifax  Electric  Tramway  Company 
will  be  obtained  from  the  Prc^vidence  Engineering  Company,  of 
Providence,  R. I.,  and  will  give  a  total  capacity  of  1,500  horse 
power.  The  Canadian  Ceneral  Electric  Company  will  supply  the 
electrical  apparatus,  the  Babcock  &  Wilcox  Company,  of  London, 
Eng.,  and  Montreal,  the  boilers,  and  the  Jones  L'nderfeed  Stoker 
Co.,  of  Toronto,  the  stokers. 
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DUPLEX  INSTRUMENTS. 

A  new  product  has  been  placed  on  ihe  market  by  the 
Weston  Electrical  Instrument  Company,  of  Newark,  N.J.,  in 
their  duplex  instruments.  These  instruments  are  called  "duplex" 
because  they  contain  a  voltmeter  and  an  ammeter  in  one  case. 
For  some  purposes  this  combination,  it  is  claimed,  will  be  found 
much  more  useful  than  two  instruments  in  separate  cases.  For  in- 
stance, in  many  cases  where  practically  simultaneous  readings  of 
current  and  potential  difference  are  to  be  made,  these  instru- 
ments will  be  found  more  convenient  to  use  on  account  of  the 
close  proximity  of  the  scales  and  indexes,  and  they  will  also  be 
found  specially  useful  in  all  cases  where  space  is  limited  and  com- 
pactness is  a  necessary  or  desirable  feature. 

At  present  the  Weston  Electrical  Instrument  Company  make 
two  models  of  this  type  of  instrument,  designated  Rand  T.  Each 
has  for  some  uses  specially  desirable  features  not  found  intheother. 
In  model  R  the  two  instruments  are  enclosed  in  a  neatly  designed 
and  nicely  finished  waterproof  aluminum  case,  which  closely  sur- 
rounds the  operative  parts  of  the  instruments.  The  use  ol  an 
aluminum  case  secures  the  minimum  weight.  This  model  is  well 
adapted  for  outside  use,  where  the  instrument  is  exposed  to  the 
weather.  They  are  particularly  suitable  for  use  on  an  electric 
vehicle  on  account  of  extreme  lightness,  compactness,  and  free- 
dom of  d.mger  from  injurv  by  water,  snow,  moisture,  or  dust  and 
dirt.  The  i  istrument  and  moving  parts  are  so  constructed  as  to 
be  ab'e  to  bear  without  injury  iheconsiant  vibration  to  which  such 
instruments  are  subjecteii  while  in  use  on  vehicles. 


MOTOR  CARRIAGES  IN  SOUTH  AFRICA. 

.South  Africa  seems  a  promising  field  for  the  sale  of  auto-mot  jr 
lorries.  According  to  the  *'  British  and  South  African  Export 
Gazette,"  mechanical  motors  are  slowly  but  surely  winning  their 
way  to  popular  favour  in  South  Africa.  The  Table  Bay  Har- 
bour Board  have  recently  placed  orders  for  six  steam  lorries  for 
use  in  the  delivery  of  cargo  from  the  docks,  and  the  first  of  these 
to  arrive  has  already  made  trial  trips  with,  we  believe,  complete 
satisfaction.  Kimberley  citizens  have  likewise  lately  made 
initial  acquaintance  with  these  vehicles,  the  first  of  its  kind  seen 
there  having  lately  been  imported.  An  order  for  a  number  of 
motors  will  also  be  shortly  forthcoming  for  Mafeking,  while  the 
South  African  Motor  Car  Syndicate,  Durban,  have  just  secured 
the  approval  of  the  Town  Council  to  run  a  line  of  motors  to 
Sydenham,  Umgeni,  and  the  South  Coast  Junction,  which  will  be 
eventually  extended  to  the  whole  of  the  suburbs  and  the  out- 
lying districts.  Having  previously  imported  their  cars,  the  ser- 
vice is  now  probably  in  full  swing.  Doubiless  these  details, 
merely  a  few  out  of  many,  mark  only  the  incipient  stages  of  a 
coming  big  demand  for  motors,  for  if  there  is  anywhere  an 
opening  for  mechanical  traction  it  is  on  the  extensive  roadways 
of  the  several  colonies  now  badly  served  by  ox-wagon  transport. 

The  same  authority  also  points  out  that  there  is  now  a  grow- 
ing demand  for  agricultural  implements  and  machinery  in  that 
region.  The  use  of  agricultural  appliances  is  alsii  making  its 
way  among  the  numerous  native  tribes  to  the  north  of  the 
Zambesi,  and  a  very  considerable    demand    has    arisen    of   late. 


Model  "  R  '  Dlpli-;x  Instrument. 


These  model  R  instruments  are  not  we'.l  suited  for  use  in  ca'-es 
where  powerful  external  m.ignetic  fields  exist,  since  such  fields 
would  disturb  the  accuracy  of  their  indication.  They  are,  how- 
ever, exceedingly  well  adapted  for  use  on  small  switch-boards 
and  especially  on  motor-starter  switch-boards,  where  they  will  be 
found  to  render  very  valuable  service  in  indicating  the  power  used 
in  driving  single  machines  or  groups  of  machines. 

In  the  model  T  the  working  parts  are  precisely  the  same  as  in 
model  R,  except  that  the  scale  is  larger,  the  case  is  made  of 
cast-iron  and  is  not  waterproof,  and  does  not  closely  surround 
the  working  pans  of  the  instrument.  This  type  is  well  adapted 
for  use  in  small  isolated  plants  and  for  all  cases  where  the  exist- 
ence of  powerful  external  fields  would  render  it  impossible  to  use 
the  R  model.  The  function  of  the  cast-iron  case  is  to  shield  the 
instrument  from  external  fields,  and  this  it  does  in  a  most  effect- 
ual manner. 


The  Westinghouse  Electric  &  Mfg.  Co.  reports  the  sales  of 
Westinghouse  integrating  writ  I  meters  for  the  month  of  June  to 
have  been  the  largest  in  the  history  of  the  company. 

Mr.  Frederic  Nicholls,  general  manager  of  the  Canadian 
Geneial  Electric  Company,  has  purchased  an  extensive  property 
on  Lake  Simcoe,  near  Barrie,  for  the  purpose  of  a  summer 
residence,  and  with  his  family  is  spending  the  vacation  there 
this  year. 


British   manutacturers   would    do    well    to    ascertain 
nature  of  the  wants  in  these  districts. 


the    exact 


"  RENEWABLE"  INCANDESCENT  LAMP. 
A  "  renewable"  electric  incandescent  lamp  was  exhibited 
recently  in  England.  It  is  an  ordinary  lamp  of  excellent  make 
averaging  more  than  the  usual  life,  and  with  an  efficiency  of 
between  zyi  to  3  watts  per  candle  power.  Its  use  certainly 
saves  current,  but  that  is,  after  all,  its  least  advantage.  Thanks 
to  improvements  under  various  processes,  and  more  especially 
to  the  adoption  of  a  very  novel  and  ingenious  mode  of  fastening 
the  filament,  says  the  Boston  Transcript,  the  new  filament  can 
be  fitted  to  the  lamp,  thereby  ^aving  the  platinum,  cap,  bulb  and 
wires,  provided,  of  course,  the  bulb  is  unbroken.  This  can  be 
done  as  often  as  needed.  The  result  is  that  the  lamps  ate 
renewed  indefinitely  at  just  one-half  their  original  cost.  .All  the 
user  of  a  5  to  25  candle  power  lamp,  costing  twelve  shillings  a 
dozen,  has  to  do  when  it  gives  out  is  to  send  it  to  the  company 
and  they  will  put  in  a  new  filament  and  send  it  back  as  good  as 
new,  at  a  charge  of  twelve  cents. 


Mr.  A.  E.  Edkins,  inspector  foi  the  Boiler  Inspection  and 
Icisurance  Company,  and  Mr.  W.  J.  Webb,  chief  engineer  for 
the  Lawlor  Estate,  will  leave  Toronto  on  August  20th  on  a 
pleasure  trip  to  England. 
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THE    GOLDSTREAM-VICTORIA    TRANSMIS- 
MISSION  PLANT. 

The  British  Columbia  Electric  Railway  Company, 
Limited,  which  has  developed  the  Goldstream-Victoria 
transmission  plant,  is  a  British  organization,  the 
directors  being  R.  Home  Payne  (chairman),  F.  S. 
Barnard,  I.  Home  Payne,  K.  C,  A.  C.  Mitchell-Innes, 
G.  B.  Norton  and  Francis  Hope,  of  London,  England. 
Mr.  J.  Buntzen  is  general  manager,  with  headquarters 
at  \'ancouver.      The  other  officers  of  the    company   are 


The  water  right  is  controlled  by  the  Esquimalt 
Water  Works  Company.  They  deliver  water  to  the 
power  house  gate  salves  at  285  pounds  per  square 
inch.  This  company  has  done  some  very  excellent  and 
substantial  work,  in  building  dams  for  three  large 
storage  lakes,  and  a  balancing  reservoir  (see  Fig.  i.) 
The  reservoir  is  at  the  head  of  their  pipe  Ime,  which  is 
7,920  feet  long  and  28  inches  in  diameter,  rising  to  an 
altitude  of  700  teet  above  the  power  house.  During 
the  wet  season  the  lakes  fill  to  their  total  capacity,  and 


Fig.   1. — View  of  Tail  Race,  Weir  Basin  and   Spillway. 


R.  H.  Sperling,  general  superintendent,  Vancouver  ; 
A.  T.  Goward,  local  manager,  Victoria  ;  G.  M.  Tripp, 
superintendent,  Victoria  ;  H.  Gibson,  superintendent 
of  traffic,  Victoria. 

The  company  operate  the  electric  railway  system^ 
in  Vancouver,  Victoria  and  Westminster,  also  the 
interurban  line  connecting  Vancouver  and  Westmin- 
ster. This  description  will  be  confined  to  the  Gold- 
stream  transmission  plant. 

Previous  to  the  present  company  being  formed  in 
1895,  the  concern  was  known  as  the  Consolidated 
Railway  Company.  The  new  company  finding  the 
steam  power  inadequate  to  met  the  demands,  decided 
to  utilize  the  water  power  of  Goldstream,  a  mountain 
stream  13  miles  from  Victoria.  The  transmission 
plant,  however,  was  not  completed  until  1898. 


the  storage  is  ample  to  tide  over  the  summer  months. 
The  power  house  installation  consists  of  two  600 
horse  power  and  one  900  horse  power  Pelton  impulse 
water  wheels  (shown  in  Fig.  3),  direct  connected  to 
two  360  k.  w.  and  one  500  k.  w.  60  cycle  three  phase 
Canadian  General  generators  (Fig.  4.)  Each  machine 
has  its  own  exciter  and  governor.  The  current  is 
generated  at  700  volts,  after  which  it  is  transformed 
to  17,000  volts  for  transmission  over  the  line  to 
Victoria.  Between  each  alternator  and  the  set  of 
raising  transformers  to  which  it  is  connected,  are  one 
alternating  current  volt  meter  (which  is  so  arranged 
that  it  can  be  thrown  onto  either  of  the  three  legs), 
three  ammeters,  two  integrating  wattmeters,  and  two 
indicating  wattmeters.  There  is  also  a  switch  to  con- 
nect the  machine  busbars  to    the    transformer    busbars 
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Fig.   2. — ExTtKit'K  ot    Ii'ui-.k    Hoise. 

through  a  synchronizer.  Between  the  raising  trans- 
formers and  the  high  tension  busbars  there  are  also, 
for  each  set  of  transformers,  three  single-pole  double- 
throw  20,ooo  volt  switches  for  connecting  to  either  of 
the  two  out-going  lines. 

The  accompanying  illustration    (Fig.    5)    shows    the 


1- IG.  3. — Wheel  Room,  Showi.sg    Three  1'ei.ton  Water 
Wheels  and  Receiver. 

nine  raising  transformers  in  their  separate  transformer 
room,  together  with  high  tension  switches,  blowers, 
and  blower  motors. 


The  transmission  line 
B.&  S. copper  conductors 
mounted  on  22,000  volt 
insulators.  This  line  is 
built  through  a  very 
rough  and  wooded  coun- 
try, a  great  number  of 
the  trees  measuring  200 
feet  in  height, with  5  foot 
trunks,  and  to  ensure 
an  uninterrupted  service 
it  was  necessary  to  clear 
a  right-of-way  300  feet 
each  side  of  the  pole 
line. 

The  sub-station  in  Vic- 
toria is  equipped  with 
one  300  k.  w.  60  cycle 
three-phase  rotary  con- 
verter and  three  125 
k.  w.  lowering  transfor- 
mers.     An  additional  300 


consists    of     si\      No.     4 


k.  w.  rotary-converter  and  four  125  k.  w.  lowering 
transformers  have  been  ordered  and  are  now  nearly 
ready  for  operation.  There  are  also  six  125  k.  w. 
lowering  transformers  for  lighting  purposes,  with  an 
additional  four  on  order.  The  high  tension  switches 
and  wiring  in  sub-station  is  similar  to  that  at  the 
generating  station. 

The  company  have  also  a  reserve  steam  plant  in  the 
sub-station,  to  be  used  in  case  of  accident  to  or  failure  of 
the  transmission  plant. 

The  company  have  in  operation  about  35,000  incan- 


FiG.  5. — Step-IP  Transformers  and  H.   P.  Switches. 

descei.t  lamps,  50  Nernst,  50  commercial  arc,  and  100 
motors  of  various  sizes  connected  to  their  system.  The 
business  portion  ot  the  city  of  Victoria  is  fed  from  a 
three-wire  secondary  distribution  using  25  k.  w. 
transformers  to  lower  ihe  voltage  from  1040  to  iio 
and  220  volts.  For  the  outlving  districts  a  primary 
voltage  of  2000  volts  is  used.  The  railway  consists 
of  fifteen  miles  of  track  and  twenty  cars. 

The  compan\'  recently  erected  at  \'ictoria  a  new  car 
shed  capable  of  housing  forty  cars.  It  is  240  by  160 
feet,  of  brick,  and  equipped  with  all  modern  improve- 
ments. Exterior  and  interior  views  are  shown  in 
Figs.    7   Hnd   8. 
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Fig.  4. — Generator  Roo.m. 
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the  suinmer  season,  when  the 
lines  are  gfiven  a  genera  I 
overhauling;  by  the  repair  ginij. 
Tlie  work  required  may  be  judg'- 
ed  by  the  extent  of  wires  and 
territory  covered.  The  Great 
Norih-VVestern  Telegraph  Com- 
p-iny  have  iS.ooo  miles  of  poles, 
40,0,  o  miles  of  wire,  with  some 
1,800  offices  throughout  Ontario, 
Quebec,  New  Brunswick,  Mani- 
toba, and  a  section  ot  British 
C\)lumbia.  The  Canadian  Pacific 
Telegraph  Comp  my  have  42,000 
miles  of  wire  in  oper.ition  in 
Canada  and  1,100  offices.  In 
certain  remote  localities  along 
the  lower  St.  Lawrence  River, 
and  in  the  North-west  Terri- 
tories, where  private  companies 
would  hardly  be  justified  in  ex- 
tending their  lines,  the  Dominion 
BEES  IN  A  TELEGRAPH  BOX.  Government  have  in  operation  somewhere  in  the  neigh- 

A  dispatch  from  Morristown,  N.  J.,  says:  When  borhood  of  3,600  miles  of  wire  and  1 84  offices.  The  total 
A.  P.  Green,  manager- of  the  Postal  Telegraph  Com-  amount  of  capital  invested  in  Canadian  telegraphs  may 
pany  at  Chester,  climbed  up  to  the  cable  box  on  top  be  roughly  fixed  at  between  six  and  seven  million 
of  a  50-foot  pole  in  front  of  his  office  he  was  looking  dollars,  and  the  total  wire  mileage  at  somewhere  in 
for  trouble,  but  not  the  kind  of  trouble  which  he  got.  the  neighborhood  of  86,000.  In  respect  of  population 
When  he  opened  the  box  he  found  there  a  mass  of  it  can  truthfully  be  said  that  no  country  in  the  world 
buzzing  bumble  bees — "a  million  of  them"  is  the  way 
he  expressed  it.  A  swarm  of  bees  had  taken  posses- 
sion of  the  box  and  were  filling  it  with  wax  and  honey. 
Mr.  Green  slammed  the  door  shut  and  got  down  in 
record  time.  He  immediately  reported  the  matter  to 
headquarters,  and  now  the  officials  of  the  telegraph 
t  ompany  are  trying  to  get  some  thick-skinned  or  fear- 
less man  to  ascend  the  pole  and  fish  out  the  bees  and 
honey,  for  it  is  said  that  they  have  stuck  the  Chicago 
and  St.  Louis  wires  together. 


Fig.  6. — Back  of  Low  Pkkssire  Switch-Board. 


TELEGRAPH  LINEMEN. 

A  recent  issue  of  the  Toronto  Globe  contains  an 
interesting  sketch  of  the  work  of  telegraph  linemen. 
The  Great  Nortb-Western  Telegraph  Company,  it  is 
stated,  have  over  one  hundred  regular  linemen  in  their 
employ.      This      number     is     largely      augmented       in 


Fig.   7. — Exterior  of  New  Car  Barn. 

enjoys  a  more  extensive  system  of  telegraphs  than 
Canada.  Scarcely  a  town  or  hamlet  in  the  whole 
country  but  has  connection  by  this  means  with  the 
outside  world. 


Fig.  S. — Interior  of  New  Car  Barn. 
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From  the  Colonial  Conference  in  London 
The  Metric  System,  comes  word  oi  the  resolutions  which 
were  passed  calling  for  memorials  to 
be  presented  to  the  proper  parties  in  the  British  Govern- 
menf,  requesting-  that  they  again  take  up  the  question 
of  the  Metric  System,  with  the  view  to  its  adoption  in 
England  at  no  very  distant  date.  This  is  the  country 
which  has  stood  out  most  strongly  against  a  change  in 
its  methods  and  tables  of  reckoning  and  measuring, 
and  if  the  advocates  of  a  decimal  system  were  success- 
ful in  having  it  adopted  throughout  Great  Britain,  the 
balance  of  the  world  would  forthwith  follow  suit,  and 
with  joy.  The  expenditure  necessary  to  make  the 
change  complete  would  naturally  reach  into  enormous 
sums,  and  the  time  required  would  extend  into  several 
years.  In  the  meantime  mistakes  and  confusion  would 
without  doubt  be  present  to  an  appreciable  extent, 
but  on  the  other  hand  the  benefits  derived  would  come 
to  the  portion  of  everyone  in  the  land  ;  a  verj-  minor 
point,  which  comes  home  to  all  of  us  who  have  had 
occasion  to  handle  English  money,  is  the  self  evident 
superiority  of  the  decimal  coinage  whose  advantages 
we  enjoy^  Electrical  men  can  further  testify  to  the 
point  when  they  consider  the  ease  with  which  electrical 
power  can  be  reckoned  in  kilowatts,  using  the  decimal 
figures  of  1,000,  as  compared  with  the  time  honored 
but  nevertheless  most  inconvenient  designation  of 
horse  power  in  watts,  where  the  extremely  unhandy 
number  746  has  to  be  repeatedlv  used  as  multiplier  and 
divisor.  It  is  to  be  hoped  that  in  this  and  many  other 
proposed  changes  the  work  of  the  Conference  will 
result  in  the  adoption  by  the  Mother  Country  of  those 
ideas  and  systems  which,  while  long  recommended  by 
other  nations,  have  steadily  been  objected  to  by 
Entrland. 


Apropos  of  the  negotiations  at  present 

Entrance  of  Suburb-  ,     •  •     ,  ,_     ^u      t-  ^       r>    *, 

_     .  being  carried  on  bv  the  Toronto    Rai  - 

an  Roads.  ^ 

way  Company,  the  City  of  Toronto 
and  the  Metropolitan  Railway  Company  with  a  view 
towards  settling  the  terms  on  which  the  latter  shall 
enter  the  city  limits,  one  of  the  Toronto  evening  dailies 
recently  devoted  part  ot  its  space  to  calling  upon  the  civic 
officials  to  protect  the  city  against  what,  according  to 
it,  was  likely  to  be  a  serious  inconvenience,  if  not  posi- 
tive danger,  to  all  those  who  use  the  city  highways, 
namely,  a  third  rail.  It  was  claimed  that  a  third  rail 
would  have  to  be  laid  wherever  the  Metropolitan  cars 
were  run,  as  it  is  a  standard  gauge  road,  while  that  in 
the  city,  through  some  curious  mischance,  is  some  two 
inches  wider.  While  it  is  the  privilege  of  the  press  to 
guard  the  civic  interests,  and  to  lay  before  the  public 
all  things  likely  to  menace  its  well  being,  it  is  one  of 
their  first  duties  to  make  sure  that  they  do  not  cry 
"  Wolf,  Wolf"  where  no  wolf  exists.  The  difference 
in  the  gauges  of  two  inches  would  not  allow  of  an  extra 
rail  being  laid,  and  even  if  it  would  the  attendant  ex- 
pense would  be  a  most  effectual  deterrent,  seeing  that 
it  would  be  necessary  not  only  to  put  in  the  extra  rail 
itself,  but  that  new  special  work  would  be  required  at 
all  intersections  and  turnouts,  a  truly  serious  matter. 
There  are  enough  genuine  obstacles  in  the  way  of  a 
settlement,  without  the  introduction  of  alleged  difti- 
culties  to  hamper  matters,  and  it  is  to  be  hoped  that 
all  parties  to  the  contract  will  recognize  the  great 
benefits  which    will  accrue    to  all    concerned   when  the 
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various  suburban  lines  now  stopping  at  Toronto's 
gates  are  successful  in  arranging  for  running  rights  to 
the  centre  of  the  city,  and  \vori<  in  harmony  to  that  most 
desirable  end.  Toronto  is  almost  alone,  even  among 
Canadian  cities,  in  requesting  that  her  citizens  be  put 
to  the  great  inconvenience  of  transferring  when  they 
reach  her  boundaries,  while  across  the  border  such  a 
bar  to  the  progress  of  both  parties,  the  city  on  the  one 
hand  and  the  railways  on  the  other,  would  not  be  tol- 
erated for  an  instant. 


A    FEW     years     ago    all    those    plants 
Demand  fcr  Multi-    •      ,    n    j  r       .1  f  i-    u*-        ^i 

phase  Apparatus,    '"dialled  for  the  purpose  of  lighting  the 

smaller  of  our  cities  and  towns  were 
equipped,  when  alternating  apparatus  was  selected, 
with  single  phase  machinery,  but  latterly  the  trend  has 
gradually  turned  the  other  way,  and  multiphase 
apparatus  is  coming  more  and  more  to  the  front.  The 
present  indications  are  that  this  movement  will  continue 
until  the  former  will  become  almost  obsolete.  This 
change  in  practice  is  due  to  several  courses  ;  in  the 
first  place  alternating  plants  which  but  a  very  short 
time  past  installed  a  single  phase  equipment,  saying 
that  their  business  was  lighting  and  that  no  motor 
load  was  visible,  are  to-day  bemoaning  their  inability 
to  carry  the  day  load  of  motors  which  has  so  quickly 
sprung  into  existence  and  is  offering  itself.  "Once  bitten 
twice  shy  "  is  an  old  adage,  and  based  on  it  multiphase 
machinery  is  being  installed  to-day  for  lighting  work 
only  ;  if  a  motor  business  can  later  on  be  worked  up, 
the  apparatus  is  in  the  power  house  ready,  without 
any  changes  whatever,  to  drive  it.  Again,  recent  im- 
provements in  various  methods  of  compounding  alter- 
nating current  generators,  compensating  not  only  for 
a  difference  in  actual  current  output,  but  also  for  the 
changes  in  the  character  of  that  output,  that  is,  vari- 
ations in  the  power  factor  of  the  load,  which  are  in- 
separable from  motor  circuits,  have  made  it  compara- 
tively easy,  compared  to  what  it  was  in  the  earlier 
stages  of  motor  work,  to  maintain  a  steady  line 
voltage,  and  has  thus  removed  one  of  the  greatest 
objections  to  the  serving  of  both  lighting  and  power 
from  one  set  of  bus  bars.  There  is  also  another  point 
to  be  considered,  and  that  is  that  either  a  two  or  three 
phase  machine  can  be  loaded  on  one  phase  only  to  70 
or  80  per  cent,  of  its  total  output,  and  the  heating  be 
no  greater  than  if  it  were  fully  loaded,  each  phase  with 
its  proper  share.  The  natural  query  is,  why 
should  one  buy  a  100  k.w.  two  or  three  phase  machine 
when  one  of  70  or  80  k.  w.  single  phase  will  carry  the 
load,  and  the  answer  is  :  Owing  to  several  well- 
known  electrical  laws,  a  given  weight  of  copper  and 
iron  will,  with  the  same  heating,  give  20  to  25  per 
cent,  more  output  if  wound  multiphase  than  if  single 
phase  only,  or  in  other  words,  a  100  k.  w.  multi- 
phaser  costs  little  if  anything  more  than  a  single  phaser 
of  70  or  80  k.  w.  capacity.  Obviously  the  first  machine, 
capable  of  equalling  the  latter  in  the  hitter's  field,  and 
of  outstripping  it  in  its  own,  is  much  the  preferable 
one  of  the  two. 


The  Canadian  field   for  the  consulting 
Consulting  Engineers    electrical  engineer  is  gradually  widen- 
ing;, especially    is   this   the  case  in    the 
past  few  years,  as  water  powers  but   a  short    time  ago 
considered   almost    valueless  have    been    one  after  the 


other  developed  and  have  proved  good  investments, 
but  there  is  a  regrettable  tendency  among  many  of  our 
financial  men  to  send  across  the  border  when  in  need  of 
technical  assistance.  Surely  this  is  a  state  of  affairs 
not  only  much  to  be  regretted,  but  one  which  a  little 
reflection  will  show  is  quite  unwarranted.  There  are  a 
number  of  men  in  Canada  who  are  in  every  way  the 
peers  of  those  across  the  line  to  whom  much  of  the 
business  goes.  The  men  putting  in  electrical  plants 
and  hoping  for  a  revenue  from  the  profitable  sale  of 
their  product,  electric  light  and  power,  are  dependent 
for  their  success  upon  the  ability  of  their  customers  to 
in  turn  profitably  dispose  of  their  goods  ;  why  should 
they  not  give  an  example  by  spending  their  money  in 
their  own  land,  buying  their  engineering  advice  at 
home.  The  cry  is  often  heard,  "our  men  have  not  had 
the  necessary  experience."  How  are  they  going  to 
get  it  if  they  are  not  given  the  chance?  The  argument 
savors  too  much  of  the  system  of  condemnation  first, 
the  trial  to  follow.  The  matter  does  not  end  at  this 
point  either  ;  if  the  erecting  engineer  come  from  our 
neighbors,  the  chances  are  that  much,  if  not  all,  of  the 
apparatus  will  be  imported,  and  thus  the  Canadian 
trade  gets  another  set-back.  To  the  consulting  engi- 
neers a  word  might  be  said.  Their  duties  lie  not  so 
much  in  preparing  a  specification  very  minute  in  some 
details  and  slurring  over  some  of  the  large  and  most 
important  items,  but  in  going  over  the  local  field  and 
advising  their  clients  the  system  and  plant  most  suited 
to  their  requirements,  the  specifications  being  but  little 
more  than  a  statement  oi"  outline  of  the  items  required 
and  the  duties  to  be  performed.  The  designing  and 
manufacturing  engineers  are  the  ones  to  enumerate  the 
guarantees  and  other  details  of  the  equipment  they 
propose  to  furnish,  the  consulting  engineer  advising 
the  purchaser  on  the  true  merits  of  the  various  points 
brought  forward  by  each  tenderer,  and  finally,  alter 
the  contract  has  been  awarded  and  the  plant 
installed,  making  clear  to  all  parties  that  the  successful 
bidder  has  faithfully  performed  the  terms  of  the  agree- 
ment. Too  often  one  sees  great  stress  laid  on  a  differ- 
ence of  one  per  cent,  in  the  full  load  efficiency  of  a 
generator,  when,  taking  into  consideration  those  of  the 
boiler  and  engine,  or  the  water  wheel,  and  the  belting 
and  shafting,  the  difference  in  the  resultant  plant  efii- 
ciency  is  utterly  and  entirely  negligible. 


OUR  BRITISH  OFFICE. 

Owing  to  increased  British  business,  the  publishers 
of  the  C.AN.ADi.\N  Electrical  News  have  established  a 
branch  office  at  22  Great  St.  Helen's,  London,  E.  C. 
Persons  interested  in  the  electrical  industry  are  re- 
quested to  avail  themselves  of  the  facilities  thus 
afforded  for  securing  information  regarding  the  Can- 
adian market.  Our  representative  will  be  pleased  to 
call  personally  in  response  to  a  request.  Address, 
The  C.  H.  Mortimer  Publisihng  Company,  22  Great  St. 
Helen's,  London,  E.  C. 


LIGHTNING  AND  SYNCHRONOUS  APPARATUS, 

In  answer  to  a  qnory  sent  out  by  the  Xational  Electric  Light 
Association  as  to  what  effect  lightning  will  have  on  synchronous 
apparatus  operated  from  transmission  lines,  Mr.  C.  O.  Burrows, 
ot  Walla  Walla,  Wash.,  communicated  that  with  single-phase 
apparatus  lightning  always  causes  step  to  be  broken  and  gen- 
erally burns  out  one  or  more  coils  of  the  generator.  .As  a  con- 
sequence of  this  the  Walla  Walla  Gas  and  Electric  Company  has 
discarded  single-phase  synchronous  apparatus. 
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I    QUESTIONS  AND  ANSWERS 

"  R.  T."  writes  :  Can  you  give  me  a  receipt  for 
niai<ing  a  black  finish  on  brass  articles,  something  that 
is  easy  to  apply  ? 

Ans. — Make  a  strong  solution  of  nitrate  of  silver, 
and  another  of  nitrate  of  copper,  not  quite  so  dense. 
Mix  the  two  in  about  equal  proportions  and  dip  the 
articles  in.  Leave  them  there  for  a  short  time  only, 
then  heat  until  the  desired  degree  of  blackness  is  at- 
tained. 


"  Student,"  Montreal  :  What  are  the  different  volt- 
ages to  be  obtained  from  three  transformers,  on  a  three 
phase  system,  if  I  connect  the  primaries  and  secondaries 
in  the  different  combinations  of  delta  and  Y?  the  prim- 
ary voltage  is  1,040,  secondary  104. 

Ans. — With    primary    and    secondary  both   delta  or 

both  Y,  the  secondary  voltage  will  in  both  cases  be  the 

same,  namely    104  ;  with  primaries  Y    and  secondaries 

I      104 
delta  the  voltage  is  ^-~-  x         =60.4  volts;  if  the  former 

be  made  delta  and  the  latter  Y  the  equation  is 
then  ^3x104=180.1.  When  the  primary  windings 
are  connected  delta,  the  combined  capacity  of  the  three 
transformers  is  three  times  that  of  one,  but  when  they 
are  connected  Y,  the  line  voltage  remaining  unchanged, 

I 

their    capacity  is  but     ,—  or  .577    times  that  of  what  it 

was  before,  these  capacities  being  unaffected  by  the 
connections  of  the  secondaries. 


C.  I.  F.  Marckton,  St.  Andtew,  Scotland,  writes  : 
"  I  should  esteem  it  a  great  favour  if  you  could  supply 
me  with  any  information  with  regard  to  the  insulation 
of  100  to  3000  volt  aerial  lines  as  used  in  Canadian 
towns  and  suburban  towns.  If  any  tests,  especially 
life  tests,  on  these  lines  have  been  made  I  should  be 
glad  to  be  able  to  obtain  these.  I  should  also  be  glad 
to  have  copies  of  the  rules,  if  any,  corresponding  to 
the  Board  of  Trade  regulations  in  England." 

Ans. — Canadian  practice  for  the  insulation  of  all  volt- 
ages up  to  the  highes-tyou specify  is  to  use  weatherproof 
insulated  wire  mounted  upon  a  double  grooved  double 
petticoat  insulator  made  of  glass,  about  four  inches 
high,  and  three  inches  in  diameter  at  its  widest  point, 
the  pin,  which  is  of  oak,  holding  the  lowest  edge  about 
1^2  inches  from  the  cross-arm.  We  do  not  know  of 
any  life  tests  having  been  conducted,  but  it  can  be  said 
that  in  most  cases  all  the  materials  with  the  exception 
of  the  insulation  on  the  wire  will  last  until  removed  to 
make  way  for  lines  of  larger  capacity  or  a  different 
location.  Exceptions  to  the  above  would  be  cases 
where  the  line  runs  over  open  country,  in  which  case 
the  wire  would  most  probably  be  bare  ;  further,  where 
heavy  conductors  such  as  4/0  B.  &  S.  cable  or  larger 
are  used,  it  is  often  considered  advisable  to  install  a 
somewhat  larger  and  stronger  insulator,  shaped  to 
accommodate  conductors  of  larger  diameter.  We  are 
forwarding  you  two  copies  of  the  National  Electric 
Code,  being  the  rules  governing  the  installation  of 
electric  apparatus  as  recommended  by  the  National 
Underwriters'  Association  of  the   States    and  adopted 


by  the  Canadian  Underwriters'  Association.  You  will 
find  in  it  detailed  specifications  for  weatherproof  wire. 
No  igo2  edition  of  the  Code  has  been  issued,  that 
issued  last  year  being  adopted  in  toto  for  this  season 
also. 


R.  E.  Smith  writes  :  We  have  removed  the  arma- 
ture of  our  250  volt  powtr  generator  for  repairs,  and 
have  just  got  it  finished,  but  it  will  not  excite  itself  ; 
can  you  tell  me  how  to  find  out  what  is  the  matter  ? 

Ans. — The  trouble  probably  consists  either  in  a  cross 
in  the  winding  or  in  having  the  wires  connected  to  the 
commutator  in  a  direction  opposite  to  what  they  were 
before.  We  would  suggest  that  you  connect  the  two 
field  coils,  or  if  it  is  a  multipolar  machine,  the  two 
halves  of  the  field,  in  parellel,  then  if  a  short  circuit 
exists  in  the  armature  winding  it  will  almost  certainly 
show  itself  by  heating  of  the  coil  concerned  or  by  the 
burning  out  of  the  cross.  If  no  trouble  manifests  itself 
when  the  machine  is  run  in  this  inaimer,  and  it  still 
refuses  to  generate,  reverse  the  field  connections,  that 
is,  interchange  them  on  the  brush  holders.  It  is  now 
practically  certain  that  the  generator  will  excite,  after 
which  the  field  coil  connections  can  be  restored  to  their 
original  relations  with  respect  to  each  other,  leaving 
them  reversed  on  the  armature.  If  the  machine  is 
cotiipound  wound  it  will  be  necessary  to  reverse  the 
series  fields  also. 


"J.  H.,"  Victoria,  B.C.:   Explain   what  is  meant  by 
working  steam  expansively,  as  in  a  steam  engine. 

Ans. — Steam  is  a  water  vapour  or  water  gas,  and 
may  be  taken,  as  far  as  this  question  is  concerned,  to 
have  the  properties  of  a  perfect  gas.  Its  properties 
will  therefore  vary  inversely  as  its  volume,  and  conse- 
quently if  it  is  at  a  high  pressure  it  will  be  capable  of 
expanding  until  it  has  the  same  pressure  as  the  atmos- 
phere, if  a  vaccum  is  provided  by  means  of  a  con- 
denser, and  by  thus  expanding  it  will  be  able  to  do 
work.  To  explain  as  clearly  as  possible  what  is  meant 
by  working  steam  expansively,  as  in  a  steam  engine, 
take  first  an  engine  working  with  full  steam  pressure 
the  whole  length  of  the  stroke.  Then  the  work  done 
per  stroke  is  the  pressure  of  steam  on  the  piston  in 
pounds  multiplied  by  the  length  of  the  stroke  in  feet, 
and  the  steam  is  exhausted  at  nearly  the  same  pressure 
as  it  enters  the  cylinder.  Now,  take  an  engine  using 
steam  expansively.  The  full  pressure  of  steam  is  on 
for  part  of  the  stroke,  and  the  work  done  for  this  part 
of  the  stroke  will  be  the  pressure  of  steam  on  the 
piston  in  pounds  inultiplied  by  the  length  of  this  part 
of  the  stroke  in  feet.  The  steam  is  then  cut  off,  and 
the  steam  in  the  cylinder,  instead  of  being  exhausted 
at  this  point,  is  allowed  to  do  more  work  by  expanding 
and  thus  driving  the  piston  the  remainder  of  the  stroke, 
and  the  steam  is  then  exhaused  at  a  much  lower 
pressue  than  it  entered  the  cylinder.  It  will  thus  be 
plainly  understood  that  by  working  steam  expansively 
you  do  not  get  the  same  amount  of  work  out  of  an 
engine  as  if  the  steam  was  on  full  pressure  the  whole 
length  of  the  stroke,  but  the  amount  of  work  got  out 
of  the  same  amount  of  steam  is  considerably  greater. 
Thus  less  steam  is  required  to  do  the  same  amount  of 
work,  and  there  is  consequently  a  saving  in  fuel. 


The  Midland,  Ont.,  Electric  Light  Company,  have  been  offered 
$^000  by  the  town  (or  the  purchase  of  their  plant. 
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DEVELOPMENT  OF  ARC  LIGHTING   APPARATUS 
FROM  1810  TO  J  902. 

By  W.  D  a.  Rvan. 

iTWe  will  devote  this  evening  to  a  review  of  Arc  Lamp  Develop- 
ment from  1810  to  1902,  with  a  general  consicleratioii  of  Modern 
Arc  Lamp  Engineering.  It  will  be  quite  impossible  to  do  justice 
to  such  an  exhaustive  subject  in  a  single  evening's  discourse,  but 
I  will  attempt  in  a  very  general  way,  to  touch  upon  a  few  of  the 
most  important  points  ot  development  in  the  art,  with  a  brief  ref- 
erence to  limitations  in  modern  design. 

Tlie  year  of  iSoo  marked  the  beginning  of  an  era  of  unparal- 
leled discovery  and  invention  and  is  most  memorable  in  the  an- 
nals of  Science. 

It  was  in  this  year  that  Alexander  Volta,  Professor  of  Natural 
Philosophy  at  the  University  of  Pavia,  constructed  the  first 
Thermo-pile  from  which  feeble  currents  of  electricity  were  ob- 
tained. 

Precisely  too  years  ago  this  eminent  scientist  and  philosopher 
produced  the  first  flashes  of  electric  light.  His  generating  ap- 
aratus  was  not  of  sufl!icient  power,  however,  to  form  more  than 
a  mere  spark. 

In  1810  he  succeeded  in  forming  a  three  inch  arc.  The  cur- 
rent was  obtained  from  a  battery  of  2,000  cells,  which  was  in- 
stalled at  the  Royal  Institute  about  1808. 

The  arc  was  established  betw-een  two  small  pencils  of  vege- 
table carbon,  commonly  known  as  charcoal. 

Sir  Humphrey  Davy  was  a  man  of  pure  science  and  he  made 
no  attempt  at  a  pract  cal  application  of  his  discovery,  preferring 
to  devote  all  his  time  to  further  scientific  research. 

While  the  famous  experiment  was  repeated  from  time  to  time 
in  various  laboratories,  many  years  passed  before  a  practical  ap- 
plication of  the  discovery  was  attempted;  in  fact,  nothing  worthy 
of  note  was  done  in  this  direction  until  after  the  invention  of  the 
Grove  battery  in  1836  and  the  Bunsen  battery  in  1842. 

These  chemical  generators  of  electricity  produced  sufficient 
current  to  maintain  a  light  for  a  considerable  time,  and  the  sub- 
ject of  electric  illumination  immediately  merged  from  mere  scien- 
tific interest  to  a  matter  of  practical 
application, and  from  1S40  to  i860  many 
patents  for  arc  lamps  were  taken  out. 
The  earliest  forms  of  lamps  mention- 
ed are  the  Duboscq  and  the  Foucault. 
These  were  wonderfully  sensitive  and 
.lelicate  and  were  never  used  outside 
the  laboratory. 

In  1845  Wright,  of  England,  took  out 
the  first  arc  lamp  patent.  His  lamp 
consisted  of  five  disks  of  carbon  which 
were  rotated  by  clockwork,  the  arc  be- 
ing established  b}'  hand  screws.  It 
was  a  mere  Laboratory  toy  and  had  no 
practical  \alue. 


Wright. 


In  1847  Staite  patented  a  lamp  in  which 
the  carbons  were  arranged  vertically  and 
the  feed  was  governed  by  the  strength  of 
the  current  traversing  the  circuit. 


Staite. 


Archereau's  Lamp. 


In  184S  Archereau  of  Paris  produced 
a  lamp  having  a  soldnoid  magnet. 
This  lamp  burned  about  1  J,  hours. 

The  following  year  Le  Molt  of 
France  designed  an  improvement  on 
the  Wright  Lamp.  In  his  patent  he 
claimed  the  means  of  rotating  two 
disks  of  carbon  and  varying  the  dis- 
tance between  their  peripheries.  In 
the  Wright  lamp  there  was  no  means 
of  the  latter  regulation.  Le  Molt  also 
claimed  the  use  of  all  kinds  of  carbon- 
ized material,  especially  gas  retort 
coke,  which  was  found  to  be  greatly 
superior  on  the  point  of  life  and  homo- 
geneity to  the  vegetable  carbon  used 
by  Sir  Humphrey  Davy. 


,L 
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In  1850  Gaiffe  focusing  lamp  was 
introduced.  The  carbons  were  held 
t>;gether  by  a  coiled  spring  instead  of 
a  weight  as  in  the  Archereau  lamp. 
It  burned  about  three  hours  on  one 
^.arboning. 


In  1S52  M.  J.  Rob- 
erts of  England  pat- 
ented a  curious  t  j  pe 
of  lamp  which  picked 
up  against  a  stop  and 
fed  only  on  the  inter- 
ruption ot  the  arc. 


Three  years  later  (1855) 
Siemens  patented  a  differ- 
ential-rack focusing  lamp. 
He  also  introduced  a 
diff'erenlial  solenoid  lamp 
free  from  gear  trains  and 
rack  rods. 


ns'  Differential 
Lamp. 


Siemens'  Lamp. 


*  Paper  read  at  Twelfth  Conveutiou  of  Canadian  Electrical  Association, 
Quebec,  June,  1902. 


In  1857  Serrin  took  out  his  first 
patent  on  a  magneticall}'  controlled 
clockwork  focusing  lamp  which  had  a 
life  of  about  _^'A  hours. 
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In  1858  Margais  &  Duboscq  introduced 
an  arrangement  which  was  ingenious 
rather  than  practical.  An  electro-magnet 
is  located  in  the  lower  part  of  the  lamp, 
where  it  acts  upon  a  piston-armature 
floated  in  a  cylinder  of  oil.  The  feed  is 
affected  by  the  attraction  of  the  magnet 
for  the  iron  float,  which  gives  motion  to  a 
lazy-tongs  carrying  the   negative   carbon. 


Margais  and  Duboscq. 


During  the  same  year  (1858) 
E.  C.  Shepard  ol  Westminister 
patented  a  so-called  incandes- 
cent arc  with  mercury  float  con- 
trol. The  tubes  carrying  the 
mercur\'  were  cooled  by  a  water 
jacket.  This  lamp  has  no  prac- 
tical value  and  I  show  it  merely 
as  an  illustration  of  one  of  the 
peculiar  types  of  early  develop- 
ment. 


In  1859  Serrin  improved  his  design  of  1857 
fy         fl  and  brought  out  the  'Suisse  Model',  having  a 

^!f  life  of  12  to   16   hours,    as    compared,  to  3^ 

hours  in  the  earlier  lamp. 

.\bout  this  time  inventors  concluded  that 
arc  lighting  did  not  have  an  extended  field  of 
operation  principally  owing  to  (he  many  dis- 
advantages and  high  cost  of  generating  elec- 
tricity by  batteries. 

During  the  period  of  repose  which  lasted  17 
years  the  Suisse  Model  of  the  Serrin  lamp 
was  practically  the  only  one  which  maintained 
an  existence  across  the  interval. 

I  will  now  take  advantage  of  this  period  of 
inactivity  to  drop  back  a  few  \'ears  and  review 
the  discoveries  and  development  which  lead 
up  to  the  generation  of  electricity  from  mag- 
netism. 

In  July  1820  Oersted,  a  Dane,  showed  that 
a  magnetic  needle  was  affected  by  the  prox- 
imity of  an  electric  current.  This  was  followed 
by  Ampere  and  Arago,  who  demonstrated 
more  clearly  the  counteraction  between  them. 
It  remained,  however,  for  Faraday,  following 
in  their  wake,  to  show  that  a  magnet  would 
create  an  electric  current  by  approach  or  re- 
trogression from  a  bar  of  solt  iron  having  wound  around  it 
a  number  of  turns  of  insulated  wire. 


In  1832,  the  year  following 
Faraday's  discovery,  Hyppolite 
Pixii,  at  the  .Academy  of  Science, 
Paris,  produced  what  was  es- 
sentially the  first  attempt  at 
moulding  Faraday's  discovery 
into  such  shape  as  to  fulfill  the 
requirements  of  practical  appli- 
cation. This  machine  consisted 
of  two  spools  of  wire  suspended 
from  a  suitable  frame,  and  a 
permanent  horse-shoe  magnet 
mounted  so  that  its  poles  could 
be  revolved  rapidly  past  the  ends 
of  the  spools.  A  small  two  part 
commutator  was  attached  to  the 
shaft,  which  rectified  the  altern- 
ating current  generated  in  the 
spools  to  a  pulsating  current 
flowing  in  one  direction. 


Serrin  (Sui 


In  1834  and  1836  Pixii's 
machine  was  further  im- 
proved by  Saxlon  and  also 
by  Clarke,  a  magnetic  in- 
strument maker  of  Lon- 
don. In  both  these  ma- 
chines the  armatures  were 
made  to  re\ol\e,  while  the 
magnet  remained  station- 
ary. 

Saxton  gave  his  ma- 
chinea  horizontal  position, 
while  Clarke's,  as  show'n 
by  the  cut,  was  arranged 
vertically.  The  principle, 
Iiowever,  is  identical. 


Clarke. 


The  next  step  in  advance  was  the  development  of  the  first 
multipolar  machine  constructed  in  1844  by  Stohrer  of  Lupzig.  It 
occurred  to  him  that  if  one  magnet  and  two  spools  would   pro- 


Stohrer. 

duce  a  certain  amount  of  electricity,  four  magnets  and  six  spools 
should  produce  three  times  as  much.  His  reasoning  was 
vertified. 

As  a  matter  of  general  interest  I  show  a  cut  of  the  first 
incandescent  lamp  constructed  in  1840  by  Grove.  It  consisted 
essentially  of  a  platinum    wire   attached    to    suitable    terminals. 


Grove's  Incandescent  Lamp  of  1S40. 

This  was  inserted  in  an  ordinary  tumbler  inverted  in  a  basin  of 
water.  The  heat  of  the  wire  forced  the  air  out  and  the^plalinum 
lhen  glowed  in  partial  vacuum. 

In  1842  Elias,    of  .Amsterdam,    constructed  an    electric    motor 
which  consisted  of  a  number    of   turns  of   insulated   wire   wound 


rixii  iS,;2) 
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around  iron  rings  having  slightly  projecting  poles  equally  spaced 
.'iioiMid  their  circumference.  Into  each  of  these  coils  the  current 
was  carried  from  separate  batteries, which  resulted  in  rotation  of 
the  inner  ring. 

Elias  evidently  did  not  carry  his  investigations  far  enough  to 
know  {bat  the  current  could  be  put  into  the  two  coils  from  a 
single  source  with  the  same  result  ;  further,  had  he  connected 
the  coils  on  both  the  rings  in  series  and  then  applied  power  to 
rotate  the  centre  ring,  he  would  have  discovered  the  principle  of 
the  self  exciting  electro-magnetic  machine, which  was  presented  by 
Siemens,  Wheatstone,  \'arley  and  others,  twenty-five  years  later. 
I  venture  to  suggest  that  if  Elias  had  been  inore  persevering  in 
his  investigations  a  long  period  of  inactivity  would  in  all  proba- 
bility never  have  occurred,  and  it  is  difficult  to  theorize  on  the 
possible  condition  of  present  development  if  so  many  years  hat! 
not  been  practically  lost. 

Little  of  note  was  attempted  from  this  period   until  1849,  when 
L'Abbe  Xollei,  Professor   of  Xatural    Philosophy  at  the    military 

school  at  Brussels,  re- 
viewing results  obtained 
by  Stohrer  with  his  inulti- 
polar  machine,  perceived 
that  by  carrying  the  multi- 
polar feature  further,  very 
powerful  currents  would 
be  obtained,  the  ultimate 
object  he  had  in  mind  be- 
ing the  decomposition  of 
water,  so  as  to  produce 
gas  fcr  use  in  the  oxygen- 
hydrogen  lime  light.  The 
idea  of  using  electric  cur- 
rent directly  from  these 
machines  for  lighting  did 
not  seem  to  be  considered 
at  this  time. 

Six    of   these    machines 

were    made    in    1853    and 

taken  to    Paris   for   public    trial.     The'  illuminating   gas    bubble 

proved    a  ridiculous    failure,  and    the  question    then    arose    as  to 

what  to  do  with  the  machine. 


Holmes,  who  was 
present  at  the  trial, 
suggested  that  they  be 
utiiizetl  for  the  produc- 
tion of  electric  light, 
and  he  adapted  the 
machines  to  this  pur- 
pose, and  two  weeks 
later  he  operated  from 
one  of  these  machines 
an  old  form  of  Buboscq 
lamp. 


The  Alliance  Magneto-Electric  Machine. 

The  following  year  Holmes  designed  a  machine  expressly  for  the 
production  of  electric  light.   This  was  given  a  public  trial  in  1S57. 


Faraday  was  pres- 
ent on  the  occasion 
and  was  so  pleased 
with  the  outcome  of 
his  own  discovery  that 
he  exclaimed  to 
Holmes  :  "  It  is  my 
baby,  you  know,  but 
you  have  made  a  man 
of  my  infant." 

This  growth  to  man's 
estate  had  taken  over 
a  quarter  of  a  century. 


In  i860  Paccinotti,  of  t'lorence,  brought  out  an  interesting  ma- 
chine having  an  annular  core  on  which  a  number  of  coils  connected 
in  series  were  wound.  This  was  rapidly  revolved  in  a  bipolar  field. 
His  writings  cor.cerning  this  iTiachine  are  not  clear  and  it  is  diffi- 


cult to  interpret  his  claims,  but  the  machine  certainly  bears  a  close 
resemblance  to  apparatus  invented  by  Gramme,  a  number  of 
years  later.  ill 

In  1867    Werner  Siemens,  of  Berlin,  introduced    a  self-exciting 
machine.     Siemens,    Wheatstone  and    V'arley  appeared    to_have 


Siemens. 

made  this  discovery  simultaneously,  in  fact,  Siemens  and  Wheat- 
stone each  announced  the  principle  before  the  Royal  Society  on 
the  same  evening. 

While  Siemens  is  generally  recognized  as  the  originator  of  the 
ideea,  priority  is  claimed  by  Moses  G.  Farmer,  of  Salem,  Mas- 
sachusetts, who  applied  for  a  patent  in  1873,  which  was  granted 
in  1875, and  his  patent  is  clearly  an  anticipation  of  those  described 
by  Siemens  A:  Wheatstone  in  1S67. 

It  seems  that  the  secret  was  suggested  to  Farmer  in  i86o,by  a 
friend  who  described  his   invention    made  many   years    previous, 

and  which  he  called  a 
cascade  or  cataract  mag- 
neto-electrical machine. 

The  discovery, to  whom- 
ever   it  belongs,    at    once 
did  away  with    the    objec- 
tionable and    cumbersome 
permanent   magnet,  and  a 
machine  for  a    given    out- 
put   could  be    made    very 
much    more    compact  and 
lighter.     Such     apparatus 
is  called  dynamo-electrica? 
machines,  indicating    that 
dynamical     force    is     con- 
vened   into   electricity    in 
contra-dislinction     to     the 
magneto  machines, excited 
by  permanent   magnets. 
This  great  discovery  was  immediately  followed  by  wonderful  ma- 
chine development  and  a  fresh  impetus  was  given  to  arc  lamp  con- 
struction,and  from  this  period  up  to  the  present  date  work  on  both 
machines  and    lamps   has    been  carried  on  without  intermission. 


1 

0. 

r 

i 

Wallace-Fanner  (Duplex) 


Thomson-Houston , 
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(Modern)  Bnish. 


In  1S74  TchikolefF,  Chief  of  Electric  Light- 
ing Service  of  the  Russian  Artillery,  intro- 
duced a  differential  inotor  lamp  with  right 
and  left  hand  screw.  This  was  followed  in 
1875  by  the  Thcikoleff&  Kleiber  lamp  con- 
trolled by  two  molors. 


Tchikoleff. 


Up  to  this  period   no  attempt  had  been  made   to  operate  more 
than  one  lamp  on    a   machine,  so    that    the    idea   of  having    two 


tf^ 


TchikolefF  and  Kleiber. 

electric  motors  in  the  lamp  mechanism  was  not  nearly    so  absurd 

as  it  would  appear  to-day. 

In  1876  JablochkofF,  of 
ihe  Russian  Army,  intro- 
duced a  so-called  electric 
candle  wliich  was  free 
from  mechanism.  This 
candle  consisted  of  two 
carbon  rods  about  3/16" 
in  diameter  and  five  or 
more  inches  long,  bound 
together  by  suitable  ma- 
terial and  having  inter- 
posed between  them  a 
non-conducting  medium, 
such  as  plaster  of  paris. 
A  small  block  of  carbon 
cemented  to  the  upper 
ends  of  the  pencils  furn- 
ished a  means  of  establish- 
ing an  arc,  which  burned 
about  I J-^  hours  before  the 
carbons  were  consumed. 
The  cand  e  was  open  10 
many  objections.  It  could 
not    re-light    if   it  became 

extinguished,  and  the    light  was   unsteady  and    of  a    noticeable 

yellowish  tinge. 

The  next  slide  shows  an  arrangement  of  JablochkofF  candles 

W'iili  automatic  bracket    brought    out    in    1878.      This    it    will    be 

noted  was  an  attempt  to  secure  life  sufficient   to  burn   one  night. 
Each  receptacle  contained    six   carbon    couples.     As   one   set 


burned  out  another  set  was  automatically  cut  in.  The  apparatus 
necessary  to  keep  these  lamps  operating  while  external  to  the 
lamp  itself,  was  of  considerable  bulk  and  quite  as  complicated 
as  the  mechanism  of  some  forms  of  self-contained  lamps. 


In  1877  Rapieffe  of  London  patented  lamps 
which  could  be  run  six  or  eight  in  series.  These 
were  installed  in  the  "  Times  office,  "  Lon- 
don. A  suitable  cut-out  was  provided  which 
automatically  cut  in  a  resistance  when  the  arc 
went  out. 

The  lamp  has  four  carbons  so  that  it  can  be 
retrimmed  without  causing  the  arc  to  become 
I'xtinguished.  This  might  have  been  useful  for 
lighthouse  w-ork,  but  I  can  see  no  other  appli- 
cation. The  arc  was  very  short  and  unsteady, 
iti  fact,  all  the  earlier  arcs  were  about  30  volts, 
which  is  not  beyond  the  hissing  point,  particular- 
ly with  the  poor  non-homogeneous  grade  of 
carbons  used  in  Ihe  earlier  days. 


Rapieffe's 
Lamp. 

In  1S78  Wilde,  of  Manchester,  introduced  a  candle  which 
was  an  improvement  over  the  Jablochkoff  inasmuch  as  he  did 
not  use  insulating  material  between  the  carbon    pencils,  and    the 


The  Wallace-Farmer  I,amp. 


candle  would  automatically  re-light  if  it  became  extinguished. 
While  the  light  from  this  candle  was  an  improvement  over  the 
Jablochkoff,  still  it  was  open  to  the  same  disadvantage  of  short 
life  aiul  unsteadiness. 

In  the  same  year  (1878)  .Wallace 
Farmer  patented  theearliest attempt 
at  a  long  burning  open  arc  lamp. 
He  used  carbon  plates  in  place  of 
pencil:  and  lamps  were  arranged  so 
that  the)'  could  be  burned  six  or 
eight  in  series,  the  current  being 
supplied  by  Wallace-Farmer  Duplex 
Machines.  The  principal  disadvan- 
tage of  such  a  lamp  is  the  enormous 
shadows  cast  by  the  lower  carbon 
and  the  fluctuation  and  flickering 
of  light  as  it  travels  between  the 
plates  ;  furthermore,  the  surface  of 
the  carbon  is  so  great  in  proportion  to  the  size  of  the  crater  that 
the  heat  is  conducted  awav  by  the  mass  of  carbon  and  the  size 
and  temperature  of  the  crater  is  lowered  so  that  the  hght  giving 
efficiency  is  very  materially  reduced. 

Urquhart  brought  out  in 
the  same  year  a  pl.ate  car- 
bon lamp  of  radically  difter- 
ent  construction,  the  carbons 
being  arranged  obliquely  and 
the  arc  pla}'ing  horizoiiially 
between  their  lower  ends. 
While  this  arrangement  over- 
came the  shadow  objection 
to  a  considerable  extent  the 
lignt  was  more  or  less  un- 
steady and  the  efliciency  low 
on  account  of  the  heat  con- 
duction through  the  great 
mass  of  carbon.  The  lamp 
was  designed  to  burn  100 
hours,  but  it  was  necessary 
to  re-adjust  the  carbons  after 
the  lamp  had  burned  about 
10  or  12  hours,  thus  practi- 
cally dostroying  the  long 
burning  feature. 
(To  be  Continued.) 


Urquhart's  Lamp.     End 
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EXHIBITS  AT  THE  TORONTO   INDUS- 
TRIAL EXHIBITION. 

Tlie  display  in  the  Machinery  Hall  at  the  Toronto 
Industrial  Exhibition  now  in  progress  is  about  up  to 
the  averag^e  of  recent  years.  Considering  the  condi- 
tions under  which  the  exhibits  were  prepared,  they  are 
quite  as  good  as  could  be  expected.  Many  manufac- 
turers report  a  demand  for  their  goods  in  excess  of  the 
output  of  their  factories,  and  consequently  have  been 
unable  to  give  as  much  attention  to  exhibition  work  as 
they  desired.  In  some  cases  goods  intended  for 
the  Exhibition  have  been  sold  and  immediate  shipment 
requested. 

ELECTRICAL    APPARATUS.       ' 

There  are  five  exhibitors  of  electrical  apparatus. 
'The  United  Electric  Company,  of  Toronto,  exhibit,  as 
last  year,  a  working  plant.  A  two-phase  75  k.  w. 
induction  alternator  and  a  25  k.  w.  multipolar  gener- 
ator, driven  by  a  40  h.  p.  Bell  (Seaforth)  engine,  are 
operating  motors  and  series  arc  and  incandescent 
lamps  in  use  throughout  the  building  and  grounds. 
The  arc  lights  supplied  are  66  in  number.  The  Ma- 
chinery Hall  is  lighted  off  the  induction  alternator, 
which  operates  in  series  20  series  arc  lamps  on  a  2,;^oo 
volt  alternating  current  circuit.  Seven  standard  types 
of  motors,  a  switch-board,  arc  and  incandescent  lamps 
and  a  line  of  electrical  supplies  complete  the  exhibit. 

The  Gee  Electrical  Engineering  Company,  Toronto, 
make  their  bow  in  the  Machinery  Hall  this  year  for  the 
first  time.  As  a  young  concern  they  have  a  most  credit- 
able display,  consisting  of  fourteen  machines  of  different 
types  and  voltages,  the  Gould  storage  battery,  and  gen- 
eral supplies.  Most  of  the  machines  shown  have  been 
sold,  the  Dominion  government  having  purchased  a  13^^ 
k.w.  generator  and  a  30  h.p.  iio  volt  motor  to  swing 
and  light  the  trolley  bridge  at  Burlington  Canal.  Mr. 
W.  Gee,  the  managing  director,  states  that  the  business 
of  the  company  is  rapidly  expanding,  and  that  the 
capacity  of  their  factory  has  not  been  equal  to  the  de- 
mand for  their  goods. 

The  Toronto  &  Hamilton  Electric  Company  have  an 
exhibit  of  dynamos  and  motors.  They  report  business 
good,  having  booked  orders  for  seven  machines  during 
the  first  week  of  the  l<^xhibition.  They  have  just  placed 
on  the  market  a  line  of  induction  motors. 

Dynamos  and  motors  comprise  the  major  part  of  the 
exhibit  of  the  Consolidated  Electric  Company,  of  Tor- 
onto. This  company  claim  that  their  King  Edward 
motor  will  effect  a  saving  in  current  of  from  30  to  40 
per  cent.  Their  head  office  is  at  11  Court  street, 
Toronto,  and  their  works  at  St.  Catharines. 

A  60  h.p.  Hardill  compound  engine  operates  the 
machines  comprising  the  exhibit  of  the  Jones  &  Moore 
Electric  Company,  of  Toronto.  They  have  a  30  k.w. 
dynamo  supplying  current  to  551  incandescent  lights, 
located  chiefly  in  the  Machinery  Hall.  Their  exhibit  is 
tastefully  arranged  and  a  pretty  effect  given  by  136 
colored  lights.  A  machine  is  exhibited  for  extracting 
tin  from  iron,  used  for  advantageously  working  up 
scrap  tin.  It  is  claimed  that  this  is  the  first  machine 
of  the  kind  to  be  manufactured  in  Canada.  They  also 
show  a  full  line  of  motors  from  y^  to  15  h.p. ,  electric 
heaters,  medical  batteries,  telephones,  bells,  indicators, 
and  specially  designed  rheostats  for  automatic  cut-off 
on  over-load. 

ENGINES    .\ND    ENGINEERS*    SUPPLIES. 

The  Goldie  &  McCulloch  Company,  of  Gait,  Ont., 
exhibit  two  engines  in  operation,  one  a  150  h.  p. 
Wheelock  high  speed  engine,  the  other  a  60  h.  p. 
Ideal  high  speed  engine.  These  are  driving  dynamos 
and  other  machines  in  the  Hall.  The  Ideal  engine  has 
been  sold  to  the  Wiarton  Beet  Sugar  Company  for 
their  electric  light  plant.  The  Goldie  &  McCulloch 
Company  also  show  several    wood-working    machines. 

The  Northey  Manufacturing  Company,  Toronto, 
have  their  usual  interesting  display  of  gas  and  gasoline 


engines  and  pimiping  nhachinery,  including  their  triplex 
power  pumps,  for  which  they  report    a   great    demand. 

The  Bradley,  Levy  &  Weston  Machinery  Com- 
pany, of  Toronto,  exhibit  one  50  h.  p.  and  one  25  h.  p. 
Hardill  engine,  driving  wood-working  and  other 
ma  hinery.  They  claim  that  the  Hardill  engine,  for 
which  they  are  agents,  has  given  excellent  results  and 
is  worthy  the  notice  of  any  one  interested  in  power. 

"  Dominion  "  gasoline  engines  and  steam  specialties, 
including  the  Bundy  return  trap,  are  exhibited  by  the 
Dominion  Motor  &  Machine  Company,  50  Esplanade 
East,  Toronto.  Their  portable  engines  range  in  size 
from  6  to  14  h.p.  and  their  stationary  engines  from  3 
to  28  h.p. 

The  Fairbanks  Company,  of  Montreal,  exhibit  gas 
and  gasoline  engines,  also  in  a  separate  space  a  full 
range  of  their  celebrated  valves. 

The  Hamilton  Manufacturing  Company,  gS  Church 
street,  Toronto,  have  a  display  of  metallic  high  grade 
engine  and  pump  packings,  "  Neverslip  "  pulley  cover- 
ing, oil  filters  and  general  engineers'  supplies.  They 
claim  to  be  the  only  manufacturers  of  metallic  packing 
in  Canada. 

The  Eureka  Mineral  Wool  and  Asbestos  Company, 
Bay  street,  Toronto,  have  a  splendid  exhibit  of  pipe 
and  boiler  covering,  engine  packings,  etc.,  with  a  pyra- 
mid of  their  goods  in  the  centre  of  the  space.  They 
show  mineral  wool  before  and  after  being  manufactured, 
which  has  attracted  much   attention. 

Mr.  E.  L.  Purves  is  in  charge  of  the  Mica  Boiler 
Covering  Company,  represented  in  Western  Ontario 
by  the  Luxfer  Prism  Company,  Toronto.  A  circular 
wooden  model  about  eight  feet  in  diameter  is  covered  by 
the  prepared  mica,  all  corrugated  hut  without  the  canvas 
covering,  while  there  is  an  equally  good  display  of  the 
goods  ready  to  be  applied  to  the  pipe.  Mica 
covering  is  manufactured  in  two  classes,  one  for  boiler 
and  cylinder  covering  and  the  other  for  steam  and  hot 
and  cold  water   pipes. 

The  Crown  Boiler  Compound  Company,  Toronto, 
show  several  barrels  ot  boiler  compound. 

The  Grant  Hamilton  Oil  Company,  of  Toronto,  in 
conjunction  with  A.  W.  Spooner,  have  a  good  display 
of  Spooner's  copperine,  "  P.S.A."  steain  boiler  straight- 
way balanced  blow-off,  Sterling  paints  in  all  colors, 
and  a  range  of  specialties. 

The  James  Morrison  Company,  Toronto,  have  in 
their  exhibit  the  J.  M.  T.  injector,  throttle  valves, 
swing  check  valves,  Hancock  inspirators,  etc. 

OTHER    EXHIBITS. 

A  full  line  of  shafting  and  power  transmission  ma- 
chinery in  operation  is  exhibited  by  the  Dodge  Manu- 
facturing Company,  of  Toronto.  The  exhibit  includes 
wood  split  pulleys,  friction  clutch  pulleys  and  couplings, 
Dodge  system  of  rope   driving,  etc. 

The  only  belting  concern  represented  in  the  Machinery 
Hall  is  D.  K.  McLaren, of  Montreal  and  Toronto.  Mr.C. 
Bradfield  isincharge.  Theexhibit  comprises  English  oak- 
tanned  belting,  card  clothing  and  cotton  mill  supplies, 
Lancashire,  balata  and  cotton  belting,  and  belt  hooks 
and  appliances  in  all  sizes. 

There  are  three  exhibitors  of  babbitt  metal.  J.  N. 
Tallman  &  Sons,  of  Hamilton,  show  in  addition  to 
babbitt  metal,  bronze,  brass  and  aluminum  castings. 
The  Canada  Metal  Company,  Toronto,  have  on  view  ten 
tons  of  metal,  including  lead  and  block  tin  pipe,  electric 
battery  zincs,  babbitt  metal,  etc.  J.T.  Wing, of  Detroit, 
confine  their  display  exclusively  to  their  high-speed 
graphite  babbitt  metal,  of  which  they  make  a  specialty. 
Their  travelling  representative  in  Canada  is  Mr.  J.  F. 
Birchard. 

Roller  bearings  are  exhibited  by  the  Toronto  Roller 
Bearing  Company  and  the  Chapman  Double  Ball 
Bearing  Company.  The  latter  have  in  operation  a 
cylinder  weighing  6,728  pounds,  which  spins  on  a 
Chapman  hearing  56  miiutes  after  the  power  is  thrown 
off,  as  compared,  they  claim,  with  2}^  minutes  on  a 
journal  bearing. 
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ENGINEERING  ^n^  MEGHflNIGS 


CANADIAN  ASSOCIATION  OF  STATIONARY 
ENGINEERS. 


THIRTEENTH   ANNUAL   CONVENTION. 
At  (he  thirteenth  annual  convention   of  the   Canadian  Associa- 
tion of  Stationary  Engineers,    which   opened   in  Engineers'  Hall, 
6i  Victoria  Street,  Toronto,    on  August    19th,  the  following  dele- 


W.  Oelschlager,  Baden,  Ont., 
President  Canadian  Association  of  Stationary  Engineers. 


gales  answered  the  roll  call  :  C.  ."Moseley,  Toronto  president  ; 
W.  Oelschlager,  Baden,  vice-president ;  .A.  M.  Wickens,  Toronto, 
secretary  ;  G.  W.  Dawson,  Hamilton,  treasurer ;  J.  Struthers, 
Sarnia,  door-keeper  ;  N.  \'.  Kuhlnian,  A.  Slorer,  R.  H.  John- 
ston, W.  J.  Webb,  of  Toronto  No.  i  ;  R.  C.  Peltigrew  and 
J.  Ironsides,  of  Hamilton  No.  2  ;  Walter  Inglis,  Toronto  No. 
18  ;  Joseph  Ogle,  Brantford  No.  4  ;  William  Jamieson,  Dresden 
No.  8  ;  J.  Walker,  Berlin  No.  9  ;  W.  F.  Chapman,  Brockville 
No.  15  ;  N.  Beam,  Waterloo  No.  17  ;  G.  M.  Taylor,  Vancouver 
No.  19  ;  W.  D.  Hall,  Sarnia  No.  20  ;  F.  Donaldson,  Ottawa 
No.  7. 

The  delegates  were  welcomed  by  R.  H.  Johnston,  president 
of  Toronto  No.  i,  and  J.  Huggett,  chairman  of  the  Reception 
Committee,  after  which  the  president  delivered  the  following 
address  : 

"  I  have  the  pleasure  to  welcome  you  to  this,  our  thirteenth 
annual  convention.  I  am  sure  that  in  selecting  you  as  dele- 
gates to  this  convention  your  lodges  have  selected  the  best 
men.  I  feel  sure  that  great  good  will  be  done,  and  that  you 
will  give  }'Our  best  consideration  to  the  various  questions  that 
may  come  up.  One  question  that  will  be  brought  before  you, 
is  that  of  affiliating  with  the  International  Association  of 
Steam  Engineers.  I  hope  that  whatever  is  done  in  this  matter 
will  be  for  the  advancement  of  the  organization.  There  is 
another  question  of  much  more  importance,  and  that  is  of 
getting  a  license  law,  or  legislation  that  will  better  the  tondi- 
tion  of  the  engineers  and  the  safety  of  the  public  at  large. 
This  ought  to  be  discussed  thoroughly,  with  the  object  of 
deciding  upon  some  definite  plan  of  procedure  at  the  coming 
session.  During  the  last  year  there  have  been  two  boiler 
explosions  in  Ontario,  with  three  persons  killed  and  thousands 
ol  dollars'  worth  of  properly  destroyed. 

"  I  am  pleased  to  say  that  since  the  last  convention  one  new 
association  has  been  formed,  in  Rossland,  B.C.,  .vith  a  good 
membership,  and  I  hope  that  during  the  coming  year  more 
advancement  will  be  made  in  this  regard.  This  could  be  done 
by  appointing  some  brother  as  organizer.  Our  membership  has 
slightly  increased  during  the  vear,  and  all  the  lodges  are  in  a 
prosperous  condition.  I  had  hoped  that  some  of  the  delinquent 
associations  would  have  been  brought  into  active  work  again. 
I  think  that  had  I  the  lime  to  pay  a  visit  to  these  places  I  might 
have  had  a  better  report  to  make.  I  hope  the  incoming  officers 
will  pay  special  attention  lo  this.  I  might  say  that  we  have 
been  in  communication  with  several  of  these  lodges.  The 
educational  work  of  the  order  has  been  well  looked  after  in  all 
the  subordinate  lodges.  This  is,  of  course,  a  great  benefit  to 
the   members.     I    hope    that    during    the    coming    year   more 


advancement  will  be  made  in  this  good  work.  During  the  year 
I  had  the  pleasure  of  visiting  Hamilton  No.  2,  when  Iwo-lhirds 
of  the  members  were  present,  and  the  business  of  the  lodge  was 
conducted  in  a  satisfactory  manner.  On  the  13th  of  June  I 
visited  Toronto  Xo.  18.  In  ihis  lodge  I  found  very  few  members 
turn  out  on  meeting  night,  and  the  work  of  the  lodge  was  not 
done  very  well,  owing  to  the  officers  of  the  lodge  not  being 
present.  Bro.  Wickens  visited  Dresden  No.  8,  on  February  1st. 
This  lodge  met  in  the  town  council  chambers  with  all  the 
members  present.  They  are  fully  alive,  and  they  take  up  all 
points  that  are  for  their  own  advancement.  Also  on  February 
3rd  he  visited  Sarnia  No.  20,  and  found  them  very  comfortably 
situated  in  a  pleasant  room.  Nearly  all  the  members  were 
present,  and  the  business  was  carefully  and  well  conducted. 
The  brothers  asked  many  questions  relating  to  the  C.A.S.E." 

StandingCommilteeshavingbeen  appointed.  Secretary  Wickens 
presented  his  report.  He  was  not  able  to  report  an  increase  in 
membership,  the  list  now  standing  at  275.  A  new  association 
had  been  formed  in  Rossland,  but  he  had  not  been  able  to  get  a 
report,  and  there  was  an  indebtedness  to  the  Executive  for  per 
capita  dues.  Vancouver  No.  19  and  Hamilton  No.  2  increased 
their  membership  during  the  >ear.  The  Educational  Committee 
had  issued  only  two  papers,  while  no  report  had  been  received 
from  the  Legislative  Committee,  but  the  Secretary  understood 
that  it  was  decided  to  allow  the  question  of  a  license  law  to 
stand  over  until  another  session.  The  secretary  stated  that  he 
received  answers  from  several  associations  on  the  subject  of 
affiliating  with  labor  bodies.  He  also  recommended  that  at 
least  six  instruction  papers  be  issued  during  the  coming  year, 
and  that  the  initiation  fees,  dues  and  per  capita  tax  be  raised  in 
order  to  provide  more  money  for  advancing  the  interests  of  the 
association. 

A  report  from  the  Executive  Committee  on  the  question  of 
affiliating  or  amalgamating  withoiher  organizations  was  read. 
The  Standing  Committees  then  reported.  The  .Auditing  Com- 
mittee found  a  balance  on  hand  of  $202.70. 

The  Good  ol  the  Order  Committee  submitted  the  following 
recommendations  :  i.  That  none  but  a  president  or  past  president 
of  a  subordinate  lodge  be  eligible  for  election  to  the  chair  of 
president  or  vice-president  of  the  executive.  2.  That  we  have 
the  union  label  put  on  all  our  printed  matter  in  future.  3.  That 
the    preamble   to    our   constitution    be   discarded.     4.   That    the 


W.   Inglis,    1  .nonio. 
Secretary  Canadian  Association  of  .Stationary  Engineers. 

leaflets  be  continued,  and  that  some  one  be  appointed  at  a  salary 
to  get  up  the  same.  5.  That  the  per  capita  dues  be  raised  from 
50  cents  to  60  cents  per  annum  per  member.  6.  That  there  be 
three  district  deputies  appointed,  and  that  said  deputies  act  as 
organizers  in  their  districts,  and  visit  each  lodge  at  least  twice 
during  the  year,  reporting  the  proceedings  to  the  executive 
secretary  iminediately  after  each  visit.  7.  That  a  strong  com- 
mittee be  appointed  as  a  legislation  committee  for  the  purpose  of 
adopting  means  of  securing  a  license  law  fiom  the  Ontario  Gov- 
ernment, said  committee  to  act  in  conjunction  with  the  Ontario 
Association,  and  all  other  subordinate  associations  ;  also  that  the 
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eXL'fulive  lieasurer  honor  tlioir  bills  to  the  amount  of  $75,      These 
recommendations  were  adopted. 

The  onlconie  of  the  report  of  the  Ways  and  Means  Committee 
was  that  the  president  and  secretary  were  appointed  to  deal  with 
the  Rossland  association  regarding  non-payment  of  dues,  and  as 
to  affiliation  with  the  International  Union  of  Steam  Engineers,  it 
was  decided  to  retain  the  identity  of  the  C.A.S.E.  for  another 
year  at  least.  Subordinate  associations  are  to  be  allowed  to  use 
their  own  discretion  as  to  the  advisability  of  atfiliating  with  the 
Trades  and  Labor  Council. 

At  the  afternoon  session  Mr.  G.  V.  Lighthall,  president  of  the 
International  Union  of  Steam  Engineers,  addressed  the  conven- 
tion. He  is,  naturally,  a  strong  advocate  of  unionism,  and 
argued  that  the  C.A.S.E.  would  be  taking  ths  proper  steps  by 
affiliating  with  the  International  Union.  He  contended  that 
stationary  engineers,  instead  of  bettering  their  positions,  were 
going  down  grade.  He  contended  for  a  minimum  wage  for  the 
engineer  of  $3  per  day  of  eight  hours,  while  the  present  scale 
was  $1.85  for  12  hours.  That  was  the  goal  the  International 
Union  was  striving  for.  He  advocated  arbitration  and  dis- 
couraged strikes. 

A.  E.  Edklns  said  that  while  he  had  not  been  altogether  in 
sympathy  with  labor  organizations,  he  believed  that  the  time  had 
come  when  the  engineers  should  attach  themselves  to  some 
union  body,  as  by  this  means  they  would  be  given  a  standing 
and  it  would  assist  tliem  to  obtain  legislation. 

After  further  discussion  it  was  announced  that  a  moonlight 
excursion  around  the  city  and  luncheon  at  Sunnyside  had  been 
arranged  for.  Messrs.  Edkins  and  Webb,  who  were  leaving 
the  following  morning  for  England,  were  tendered  unanimously 
the  best  wishes  of  the  Association. 

About  one  hundred  and  fifty  persons  enjoyed  the  moonlight 
excursion  and  luncheon  gratuitously  provided  bj-  the  local 
Association.  At  Meyer's  Cafe,  on  the  Lake  Shore  road,  tables 
were  spread  for  the  party,  and  after  satisfying  the  inner  man, 
attention  turned  to  the  toast  list.  The  speeches  were  brief, 
leaving  ample  time  for  the  excellent  programme  of  songs  that 
had  been  arranged  for.  After  honoring  The  King,  the  toasts 
and  respondents  were  :  "  Our  Guests,  "  by  C.  H.  Thompson,  of 
the  Otis  Elevator  Company,  and  G.  V.  Lighthall  ;  "  Visiting 
Engineers,  "  W.  Oelscl. lager  and  J.  Ironsides  ;  "The  Executive," 
C.  Moseley  and  A.  M.  Wickens  ;  "  Reception  Committee,  "  J. 
Huggett  and  G.  C.  Mooring  ;  •'  The  Press,  "  A.  W.  Smith, 
Canadian  Engineer,  T.  S.  Young,  Electrical  News,  and  J. 
Laing,  Toronto  World.  Songs  were  contributed  by  Messrs. 
Donald  C.  McGregor,  LeRoy  Kenney,  Bert  Harvey,  George  T. 
Beales,  Robert  Wilson  and  Robert  Brown.  H.  S.  Fletcher 
presided  at  the  piano. 

General  business  and  election  of  officers  comprised  the  business 
of  the  second  day.  The  question  of  furnishing  instruction  papers 
received  much  attention,  and  finally  it  was  left  in  the  hands  of 
the  Educational  Committee.  Opinion  was  divided  as  to 
whether  it  was  advisable  to  mail  the  papers  to  each  member 
direct  or  send  them  to  the  local  secretaries  for  distribution. 

The  election  of  officers  being  reached,  A.  M.  Wickens,  secre- 
tary, announced  that  he  had  decided  to  retire  from  office.  Mr. 
Wickens  has  held  the  office  for  many  years  and  given  murh 
time  and  attention  to  the  interests  of  the  Association.  The 
following  officers  were  elected  :  President,  W.  Oelschlager, 
Baden  ;  Vice-President,  H.  E.  Terry,  Toronto  ;  Treasurer, 
James  Ironsides,  Hamilton  ;  Secretary,  Walter  Inglis,  Toronto  ; 
Conductor,  James  Strulhers,  Sarnia  ;  Doorkeeper,  N.  Bean, 
Waterloo. 

At  the  evening  session  a  past-president's  jewel  was  presented 
to  the  retiring  president,  C.  Moseley.  Officers  were  installed 
and  the  following  committees  appointed  by  President  Oel- 
schlager. 

Educational— A.  M.  Wickens,  G.  C.  Mooring,  H.  E.  Terry, 
N.  V.  Kuhlman  and  J.  Fox. 

Legislation— C.  Moseley,  W.  Inglis,  A.  Storer,  W.  J.  Webb, 
R.  Pettigrew,  W.  F.  Chapman  and  J.  Huggett. 

District  Deputies,  offices  which  had  been  abandoned  for  some 
time,  were  appointed  as  follows — Eastern  Section,  F.  Donaldson, 
Ottawa  ;  Western,  O.  P.  St.  John,  Toronto  ;  Cenlr.il,  A.  E. 
Edkins,  Toronto. 

It  was  decided  to  hold  the  next  annual  convention  in  Berlin. 
A  grant  of  $30  was  made  to  the  Educational  Committee,  another 
of  $25  to  the  secretary,  and  a  small  sum  of  money  to  the  care- 
taker  of   Engineers'    Hall.     The    usual    voles   of    thanks   were 


passed,  including  one  to  the  parties  who  had  extended  invitations 
to  visit  their  plants. 

NOTES. 

The  local  committee  consisted  of  Jas.  Huggett,  chairman, 
G.  C.  Mooring,  W.  f.  Webb,  J.  G.  Bain,  A.  M.  Wickens, 
Jas.  Bannon,  N.  \'.  Kuhlman,  W.  H.  Johnston,  S.  Thompson, 
W.  L.  Outhvvi.ite,  Treasurer,  R.  H.  Johnson,  Secretary. 

The  convention  programme  was  a  creditable  production,  and 
was  accorded  a  liberal  advertising  patronage. 

The  Underfeed  Stoker  Company  gave  a  handsome  pocket- 
book  to  the  delegates,  and  the  Eureka  Mineral  Wool  Company 
a  neat  pen  and  holder. 

Mr.  W.  Oelschlager,  president  of  the  C.A.S.E.,  is  a  member 
of  the  firm  of  Oelschlager  Bros,  of  Baden,  Ont.,  engineers  and 
machinists  and  manufacturers  of  Corliss  engines,  wood-working 
machinery,'  elevators,  etc.  Within  a  short  time  this  firm  have 
built  up  a  splendid  business.  They  have  now  on  order  six  Corliss 
engines,  two  elevators,  and  six  carloads  of  wood-working 
machinery.  They  make  Corliss  engines  from  30  to  100  h.  p. 
Mr.  Oelschlager  has  always  taken  a  deep  interest  in  the  success 
of  the  C.A.S.E.,  and  the  honor  now  bestowed  upon  him  is  well 
deserved. 

Mr.  Walter  Inglis,  the  new  secretary,  joined  Toronto  No.  iS 
in  1S92.  He  was  financial  secretary  lor  two  years,  and  after- 
wards president  of  that  branch.  He  comes  to  his  present  honor 
the  first  year  he  has  attended  the  convention  as  a  delegate. 


METRIC  WEIGHTS  AND  MEASURES. 

We  reprint  Irom  the  August  number  of  the  American  Consular 
Reports    the  following  list  of  metric  weights  and  measures: 

METRIC    WEIGHTS. 

Milligram  (1-1,000  gram)  equals  0.0154  grain. 
Centigram  (i-ioo  gram)  equal  0.1543  grain. 
Decigram  (i-io  gram)  equals  1.5432  grains. 
Gram  equals  15,432  grains. 
Decagram  (10  grams)  equals  0.3527  ounce. 
Hectogram  (100  grams)  equals  3.5274  ounces. 
Kilogram  (1000  grams)  equals  2.2046  pounds. 
Myriagram  (10,000  grams)  equals  22.046  pounds. 
Quintal  (100,000  grams)  equals  220.46  pounds. 
Millir     or      tonnea — ton    (1,000,000     grams)     equals    2,204.6 
pounds. 

METRIC    DRV    MEASURES. 

Milliliter  (1-1,000  liter)  equals  0.061  cubic  inch. 
Centiliter  (i-ioo  liter)  equals  0.6102  cubic  inch. 
Deciliter  (i-io  liter)  equals  6.1022  cubic  inches. 
Liter  equals  0.908  quart. 
Decaliter  (10  liters)  equals  9.08  quarts. 
Hectoliter  (100  liters)  equals  2.838  bushels. 
Kiloliter  (1,000  liters)  equals  1,308  cubic  yards. 

METRIC    LIQCID    MEASURES. 
Milliliter  (1-1,000  liter)  equals  0.038  fluid  ounce. 
Centiliter  (i-ioo  liter)  equals  0.338  fluid  ounce. 
Deciliter  (1-10  liter)  equals  0.845  gill. 
Liter  equals  1,0567  quarts. 
Decaliter  (10  liters)  equals  2.6418  gallons. 
Hectoliter  (100  liters)  equals  26.417  gallons. 
Kiloliter  (1,000  liters)  equals  264.18  gallons. 

METRIC    MEASURES    OF    LENGTH. 
Millimeter  (1-1,000  meter)  equals  0.0394  inch. 
Centimeter  (i-ioo  meter)  equals  0.3937  inch. 
Decimeter  (i-io  meter)  equals  3.937  inches. 
Meter  equals  39.37  inches. 
Decameter  (10  meters)  equals  393.7  inches. 
Hectometer  (100  meters)  equals  328  feet   i   inch. 
Kilometer  (1000  meters)  equals  0.62137  '"''e    (3>^8o  fi.  10  in.) 
Myriameter  10,000  meters)  equals  6.2137  miles. 

METRIC  SURFACE  MEASURES. 

Centare  (i  square  meter)  equals  1,550  square  inches. 
Are  (100  square  meters)  equals  119.6  square  yards. 
Hectare  (10,000  square  meters)  equals  2.471  acre. 


Increased  business  has  compelled  the  Lindsay  Light,  Heat  & 
Power  Company  to  duplicate  their  plant  at  Lindsay,  Ont. 
Orders  have  been  placed  for  a  new  water-wheel,  400  k.w. 
generator,  with  switch-boards,  transformers,  etc.,  and  about  40 
miles  of  No.  4  copper  wire.  The  new  plant  will  mean  an  addition 
of  about  600  horse-power. 
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Branch  office  of  the  Canadian  Electrical  Ni:ws, 
Imperial  Building. 

Montreal,  Sept.  3RD,  1902. 

The  frequent  query  "  what  will  I  do  with  my  boy  "  is  apt  to  be 
asked  more  often  if  the  public  use  boys  in  other  trades  in  the 
same  manner  as  they  do  those  working  their  way  up  praclically 
in  electric  construction.  The  call  is  "  why  don't  you  send  a 
man,"  when  possibly  for  a  trifle  that  were  a  man  sent  the  next 
kick  would  be,  "a  boy  would  have  done  as  well."  However,  il 
the  public  only  knew  that  the  class  of  boys  employed  in  the 
electrical  field  have  got  to  be  smarter  somewhat  than  those  in 
many  other  trades,  the)-  might  not  be  so  quick  in  objecting  ;  at 
any  rate, so  long  as  the  firm  "  stand  oehind  '  their  work,  be  their 
employees  with  beards  or  without,  the  public  have  no  real  ground 
for  complaint.  The  business  m  itself  is  so  young  that  it  would 
be  a  hard  matter  to  pick  out  many  with  grey  hairs  actively 
engaged  therein. 

The  C.E.A.  "standing"  committee  to  wait  on  the  under- 
writers may  as  well,  to  use  a  slang  phrase,  "go  away  back  and 
sit  down."  They  are  on  the  wrong  tack  so  far  as  Montreal  is 
concerned,  and  will  accomplish  nothing  that  way.  So  says  a 
contractor  who  has  pretty  fair  knowledge  of  the  difficulties  to  be 
encountered  along  that  line. 

The  alternating  arc  lamps  are  nearly  all  hung  and  it  is  a 
question  if  the  average  citizen  who  has  occasion  to  use  the  streets 
at  night  has  ever  noticed  the  difference  from  the  old  direct 
current  ones. 

Mr.  Geo.  H.  Hill,  lately  with  the  Bell  Telephone  Company, 
and  pretty  well  known  among  the  boys,  is  about  to  start  in  busi- 
ness in  the  manufacture  of  switches,  switch-boards,  and  similar 
apparatus.  Some  well  known  Montrealers  are  with  Mr.  Hill  and 
financially  backing  the  company,  which  we  understand  will  be 
incorporated. 

The  Electrical  Contractors'  Association  take  up  the  question  ot 
compulsory  inspection  at  their  next  meeting.  It  is  understood 
that  the  proposition  will  be  on  novel  lines  which,  if  carried,  will 
go  a  long  Wt.y  toward  solving  the  question  of  interior  wiring 
without  troubling  either  Underwriters  or  City  Hall. 

Fan  motor  trade  in  Montreal  this  summer  has  been  a  flat 
failure  so  far,  owing  to  the  continuance  of  cool  and  rainy 
weather.  Trade  in  general  has  been  rather  quiet  during  July 
and  part  of  August,  but  is  picking  up  and  bids  fair  to  be  lively  in 
September. 

Some  are  inclined  to  doubt  the  soundness  of  the  Shawinigan 
Company's  desire  to  illuminate  the  St.  Lawrence  channel  from 
Quebec  to  Montreal.  But  why  not?  The  same  scheme  to  a 
certain  extent  is  working  at  the  very  United  States  port  thaj 
Montreal  is  competing  with.  The  scheme  put  into  operation 
would  be  of  incalculable  benefit  to  the  whole  eastern  part  of  the 
Dominion. 

One  of  the  most  aggravating  happenings,  and  one  which 
happens  very  often,  is  the  practice  of  -he  United  States  houses 
to  express  a  rush  order  and  not  rush  the  invoices.  It  may  be 
hustling  to  get  the  order  shipped  promptly,  but  such  hustle  does 
us  no  good  when  there  is  no  bill  to  clear  the  goods  from  "bond.'' 
Our  U.  S.  friends  must  remember  that  in  spite  of  their  good 
wishes,  this  is  siill  a  foreign  country,  and  probably  likely  to 
remain  so  for  some  time  unless  they  change  iheir  flag  and  annex. 
Another  so-called  electric  fire  at  the  Mount  Royal  Club  has 
been  satisfactorily  accounted  for  before  the  Fire  Commissioners 
as  being  a  defective  chimney  flue.  Next  ?  This  old  joke  has 
been  so  worked  to  death  now  that  even  the  public  at  large  are 
beginning  to  appreciate  the  fun  of  it.  True,  with  the  interior 
wiring  as  it  used  to  be,  fires  were  likely  to  occur,  but  whether 
luck  or  no  the  fact  remains  that  few,  if  any,  fires  have  occurred 
by  normal  interior  voltage.  When  2,000  volts  potential  strikes 
interior  wiring,  however,  it  is  a  different  question,  and  no  matter 
how  carelully  the  wiring  ot  the  building  may  have  been  done, 
something  is  sure  to  happen.  "Visible  defects  "  in  the  interior 
wiring  have  been  pretty  well  cleaned  up  in  Montreal  during  the 
past  three  years,  and  things  are  in  fairly  good  shape.  Toronto 
and  Ottawa  please  copy. 


CARE  OF  INNER  GLOBES. 
Enclosing  Globe  Breakage. —  In  the  more  .nodern  systems  of 
arc  lighting  where  the  enclosed  globe  type  of  arc  lamps  is  being 
used  exclusively,  the  subject  of  enclosing  globe  renewals  is  an  im 
portant  item  of  central  station  maintenance.  Upon  the  condition 
of  the  enclosing  globe  and  the  joints  at  the  holder  and  cap  depend 
to  a  large  extent  the  uniformity  and  length  of  the  carbon  life, 
which  are  some  of  the  most  important  advantages  claimed  for  en- 
closed arc  systems.  In  order  to  secure  these  advantages,  how- 
ever, it  is  evident  that  there  must  not  be  loo  free  an  entrance  ot 
air  to  the  enclosing  globe,  and  that  renewals  of  enclosing  globes 
must  be  made  regularly,  thus  avoiding  the  continued  use  of  de- 
fective globes. 

Causes  of  Globe  Breakage. —  A  large  percentage  of  neces- 
sary globe  breakage  can  be  traced  to  careless  handling.  No 
station  manager  or  superintendent  would  countenance  any  evident 
carelessness  of  employees  resulting  in  the  cracking  or  breaking 
of  a  large  number  of  globes.  At  the  same  time,  however,  a  great 
amount  of  carelessness  does  exist,  as  will  be  shown  by  the  num- 
ber of  globes  having  nicks  at  the  top  or  bottom.  These  nicks, 
which  are  very  easily  overlooked,  shorten  the  life  of  the  carbon 
and  form  an  excellent  start  for  a  crack  when  the  globe  is  subject- 
ed to  heal  variation.  No  globes  should  be  used  which  do  not 
have  perfectly  ground  edges.  In  transportation  and  the  opera- 
tions of  cleaning  and  placing  the  globe  in  its  holdei  and  under- 
neath its  cap,  as  great  an  amount  of  ordinary  care  should  be  exer- 
cised asin  the  handling  of  other  equally  fragile  glassware.  Each 
lamp  trimmer  should  know  that  no  lamp  on  his  circuit  has  a 
cracked  or  nicked  globe. 

Improper  Adjcsiment  of  Lamps  for  Existing  Current 
Conditions. —  The  cause  of  excessive  globe  destruction  due  to 
improper  lamp  adjustment  can  be  readily  seen  by  an  examination 
of  the  globes,  where  effects  of  Urge  arc  watt  consumption  and  ex- 
cessive heat  will  be  evident.  The  globes  will  be  foimd  to  be  sag- 
ged on  one  or  all  sides,  due  to  softening  of  the  glass,  or  the  glass 
may  be  blackened  at  the  top.  A  globe  subjected  to  this  intense 
heat  will  not  maintain  a  true  surface  contract  and  should  not  again 
be  used.  No  attempt  sliould  be  made  to  use  a  lamp  on  a  circuit 
for  which  it  is  not  intended.  Care  should  be  taken  to  see 
that  it  is  properly  adjusted  for  the  circuit  on  which  it  is  to  run, 
and  neither  the  lamp  nor  its  adjustments  should  be  condemned, 
unless,  without  question,  tlie  circuit  conditions  are  what  they  are 
nominally  supposed  to  be.  This  applies  to  the  current  on  series 
circuit,  the  potential  at  the  lamp  terminals  on  multiple  circuits, and 
the  frequency  on  alternating  circuits. 

Careless  Trimming. — Results  very  similar  to  those  caused  by 
high  arc  voltage  may  be  obtained  by  the  insertion  of  incorrect 
lengths  of  lower  carbons,  the  "too  long  carbon"  causing  crack- 
ing or  melting  of  the  globe  near  the  top,  and  probably  burning 
the  cap  and  forming  a  dark  reddish  deposit  on  the  globe  surface; 
the  "too  short  carbon"  causing  the  melting  of  the  globe  at  the 
bottom,  and  partial  or  total  destruction  of  the  lower  carbon  hold- 
er.     Never  put  in  a  lower  carbon  longer  or  shorter  than  5^^'. 

Cleaning  of  Enclosing  Globes. — If  an  enclosing  globe  be 
merely  wiped  or  brushed  out  at  occasional  trimmings  it  soon  be- 
comes discolored,  due  to  the  deposit  being  burned  into  the  glass, 
and  an  appreciable  percentage  of  light  is  cut  off.  The  globe 
must  then  be  either  destroyed  or  cleaned  with  acid.  Repeated 
use  of  acid  shortens  the  life  of  the  globe. 

Method  of  Trimming. — The  verj- successful  method  of  clean- 
ing enclosing  globes,  and  trimming  the  lower  holders  at  the 
station  as  facilitated  by  the  removable  type  of  enclosing  globe 
holder,  is  strongly  recommended.  Having  the  globes  brought 
into  the  station  at  each  trimming  will  give  the  sujierintendent  an 
opportunity  for  securing  information  regarding  the  system  which 
otherwise  would  be  very  diliculf  for  him  to  obtain.  Here  he  has 
the  globe  and  pair  of  carbons  showing  the  condition  ot  the  lamp 
I'roni  which  they  hive  been  taken.  B\  examining  the  conditions 
of  these  carbons  and  comparing  the  length  ot  them  a  \'ery  good 
idea  is  obtained  both  of  the  individual  arc  adjustment  and  the 
uniformity  of  arc  adjustment  of  all  lamps  of  the  system.  Flat  and 
mushroomed  ends,  together  with  exceptionally  long  residue  car- 
bons,indicate  low  arc  voltage  and  short  arc;  pointed  carbons  and 
short  residue  indicate  flaming  arc  and  immediately  suggest  an 
abnormal  arc  voltage  or  possibly  undue  entrance  of  air  to  the 
enclosing  globe.  An  examination  ot  the  globe  m.iy  disclose  a 
crack,  a  nick  at  the  top  or  bottom,  a  globe  tilting  or  loose  in  the 
holder,  or  no  asbestos  washer.  lndi\'idual  cases  of  shoit  arc  and 
long  life  might  occur  from  an  exceptionalU'  hard  pair  of  car- 
bons or  from  the  core  having  dropped  out  of  ihe  upper  carbon. 
.\gain,  a  pair  of  verj'  soft  carbons  might  be  responsible  for  the 
long  arc  and  short  life,  but  generally  speaking  a  comparison  of 
results  during  a  certain  period  gives  an  op[iortunity  for  an  efficient 
organization  which  is  sure  (o  produce  commercially  satisfactory 
and  even  gratifying  results. — From  leaflet  issued  by  Canadian 
Cieneral  Electric  Company. 
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LARGE  CAPACITY   CIRCUIT  BREAKER. 

The  use  of  very  larj^e  direct-current  j^enerators  for  railway 
service  and  the  necessity  for  seeming;  uninlerrnpted  operation 
has  confronted  eleclrical  manufacturers  with  a  difficult  and 
serious  problem  in  the  desi^fn  of  circuit  breaking  devices, 
as  the  reqviirement  of  such  large  units  exceed  all  previous  under- 
takings in  the  amount  of  power  delivered  to  the  system.  To 
handle  circuits  of  this  nature  transmittinjf  such  large  amounts  of 
power  requires  that  a  general  design,  both  mechanical  and 
electrical,  of  the  circuit  breaking  devices  must  be  of  Ihe  highest 
order  10  insure  the  greatest  degfree  of  safety  and  reliability  of 
of  operation. 


ping-  coil  which  acts  independently  of  the  ethers  or  they  may  be 
made  to  operate  simultaneously  if  desired.  In  general  this  breaker 
consists  of  an  upper  and  lower  contact  block  connected  together 
by  laminated  copper  brushes.  Upon  these  brushes  phosphor 
bronze  springs  are  placed  and  upon  these  are  the  carbon  con- 
tacts or  arcing  points  ;  the  brushes  are  held  in  contact  with  the 
cantact  blocks  by  means  of  a  tog:gle  mechanism  locked  by  a 
trigger  attached  to  the  scale  beam.  (The  8000  ampere  breaker 
has  an  adjustable  range  between  the  limits  of  2,000  and  10,000 
amperes).  To  avoid  any  possibility  of  arcing  at  the  laminated 
copper  brnshes,  woven  copper  cables  are  fastened  from  these 
brushes   to   the  carbon  arcing  points. 


Large  Capacity  Circuit  Breaker. 


For  the  direct-current  generators  recently  constructed  by  the 
Westinghouse  Electric  &  Manufacturing  Company  for  the  Boston 
Railway  Company,  it  was  necessary  to  build  switchboard 
apparatus  of  unusual  size,  the  most  notable  of  which  is  an 
automatic  circuit  breaker.  In  the  accompanying  Illustration  is 
shown  the  typeot  circuit  breaker  supplied  with  the  above  mention- 
ed generators.  The  normal  rating  of  the  breaker  being  8000 
amperes  capacity,  places  it  among  the  largest  circuit  breakers 
yet  manufactured.  This  piece  of  apparatus  is  an  enlargement  of 
the  standard  Westinghouse  Tvpe  "C  "  circuit  breaker. 

The  Westinghouse  Type  "  C  "  circuit  breaker  is  of  the  lamin- 
ated brush  type  and  is  made  in  i,  2,  3  and  4  pole  combinations, 
each  element  of  the   set   being   provided   with  an  automatic  trip- 


In  operation,  the  action  01  the  circuit  breaker  is  as  follows  : 
The  passage  of  the  circuit  through  the  lower  stud  brushes  and 
upper  stud  energizes  the  *'  U"  shaped  magnet  which  attracts  the 
armature.  This  releases  the  trigger,  unlocking  the  toggle 
joint,  and  copper  spring  brushes  throw  the  breaker  open.  In 
breaking  contact,  the  copper  brushes  leave  the  contact  block  lii-st, 
aided  by  the  piessure  of  the  brushes  which  act  with  the  releas- 
ing spring  instead  of  against  it,  followed  by  the  phosphor  bronze 
spring,  then  the  carbon  block  or  arcing  pc»int  of  the  t>ut-moving 
breaker  armature  separates  from  its  carbon  contacts  and  its 
circuit  is  broken.  By  this  method  the  current  is  gradually 
shunted  from  the  carrying  brushes  to  the  carbons,  thus  prevent 
ing  any  arcing  from  the  metal  parts  of  the  breaker. 
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THE  BERLIN-BRIDGEPORT  ELECTRIC  RAILWAY. 

The  town  of  Berlin  and  the  village  of  Bridgeport,  Ont.,  are  now 
connected  by  an  electric  railway,  thanks  to  the  enterpii>e  of  Mr. 
W.  H.  Breithaupt.  On  the  opening'  day  early  in  August  an 
invitation  was  extended  to  the  Berlin  and  Waterloo  township 
councils  and  a  number  of  other  persons,  a  special  car  conveying 
the  party  to  Bridgeport,  where  they  were  banqueted  by  the 
management  of  the  read.  In  responding  to  the  various  toasts, 
Mr.  Breilhaupt,  the  president  of  the  Berlin  and  Waterloo  Street 
Railway  Company  and  the  Berlin  and  Bridgeport  Electric  Rail- 
way Company,  was  highly  commended  for  his  foresight  and 
enterprise  in  extending  the  road  to  Bridgeport.  Ultimately  the 
road  is  likely  to  form  a  belt  line  to  Waterloo. 

The  line  from  Berlin  to  Bridgeport  is  two  and  one-quarter 
miles  long,  of  which  about  one  and  one-half  miles  are  on  private 
right  of  way  and  the  balance  on  Berlin  streets,  for  which  the 
company  has  a  twenty  year  franchise.  The  Grand  Trunk  Rail- 
wav  is  crossed  b\'  an  overhead  bridge,  the  steepest  grade  on  the 
approaches  to  which  is  about  three  per  cent.  Otherwise  most  of 
the  grades  are  one  and  one-half  and  two  per  cent. 

The  equipment  consists  ot  one  iwo-compariment  40  feet  subur- 
ban car,  with  cross  seats  in  one  compartment,  having  Canada 
Switch  &  Spring  Company's  trucks  and  four  Weslinghouse  12  A 
motors.  The  car  body  was  built  by  A.  C.  Lariviere,  of  Montreal. 
The  road  is  operated  bj'  the  Berlin  &  Waterloo  Street  Railway 
Company,  which  has  in  all,  including  the  Bridgeport  car,  14  cars 
and  trailers,  seven  of  them  being  complete  mortor  equipments. 
The  company  recently  installed  an  80  ampere  Gould  storage  bat 
tery,  which  provides  for  power  also  for  the  new  line. 


LAMP  HINTS. 

The  frosting  of  lamps  much  improves  their  diffusion  of  light, 
and  their  use  should  be  much  increased  in  view  of  the  agreeable 
and  effective  light  resulting.  Contrary  to  the  common  impres- 
sion, the  loss  of  light  through  frosting  is  very  small,  the  average 
total  loss  being  only  about  three  per  cent. 

For  decorative  illumination,  low  candle  power  lamps  should  be 
used,  lanjps  of  eight  or  ten  candle  power  giving  much  moi  e 
effective  and  artistic  results  than  those  of  higher  candle  power. 


Do  not  expect  a  lamp  ordered  for  one  voltage  to  give  satisfac- 
tion on  another  voltage.  If  the  voltage  at  different  points  on 
your  system  is  widely  varying,  use  lamps  of  different  voltages  to 
suit. 

The  approximate  variation  in  candle  power  and  life  corre 
sponding  to  various  percentages  of  the  normal  voltage  is  shown 
by  the  following  table  : 


Voltage 

Candle  Power 

I. 

if^ 

per  cent  of  norma. 

per 

cent 

of  normal 

per 

cent. 

ot 

normal 

90  per  cent. 

53  per  cent. 

850  per 

cent. 

95 

73 

300 

97  5 

Hh 

" 

17,'S 

100        *' 

100 

100 

102.5        " 

115 

" 

60 

105 

132 

" 

^f> 

no        " 

172 

" 

14 

The  average  life  of  3  '2  watt  lamps  is  one-half  that  of  lamps 
having  an  efficiency  of  4  watts  per  candle.  The  3  watt  lamp  has 
about  half  the  life  of  the  3^  watt. 

For  equal  results  in  useful  life  low  candle  power  lamps  must 
ha\'e  lower  efficiencies  than  lamps  of  sixteen  candle  power. 

Do  not  expect  to  measure  the  efficiency  of  a  lamp  accurately 
with  a  recording  watt  meter. — From  Packard  Electric  Company's 
Lamp  Catalogue. 


SPARKS. 

Mr.  H.  A.  Connell,  of  Woodstock,  N.B.,  has  placed  a  turbine 
wheel  of  150  h.p.  in  the  Davis  mill  properly,  and  another  of 
250  h.p.  is  to  be  installed.  Mr.  Connell  will  supply  power  to  his 
foundry  and  run  his  electric  lighting  system.  Mr.  Connell,  by 
the  use  of  the  water  power  of  the  Meduxnakeag,  expects  to 
effect  a  saving  in  fuel  of  over  $3,000  per  year. 

Suit  has  been  entered  against  the  town  of  Orillia,  Ont.,  by 
r.  H.  Patriache  and  the  Electrical  Maintenance  &  Construction 
Company,  of  Toronto,  to  recover  the  sum  of  $220,000  as  damages 
claimed  for  the  breaking  of  a  contract  for  the  building  of  a  power 
plant,  the  'company  claiming  that  the  town  officials  were  negli- 
gent, and  so  contributed  to  the  delays  which  finally  caused  the 
rupture.  The  defence  enters  a  general  d,n:al  to  this  charge, 
and  says  that  the  contractors  brought  the  trouble  upon  them- 
selves. 


McGILL  UNIVERSITY,  MONTREAL. 


Courses  in  Civil,  Mechanical  and  Electrical 
Engineering;  Mining  Engineering  and  I\Ietal- 
lurgy  ;  Cheniistrj-,  Architecture.  Also  full  courses 
in  Art's,  I^aw,    Medicine  and  Veterinarj^  Science. 

For  further  information  and  for  the  University 
Calendar,  address 
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TRADE,  Willi   ENGLAND 

Every  Canadian  who  wishes  to  trade 
successfully  with  the  Old  Country  should 
read 

"Commercial   Intelligence" 

The  address  is  ibS,  Fleet,  London,   Eng. 

The  cost  is  only  3d.  per  week  in- 
cluding postage. 
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Moreover,  regular  subscribers  are 
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THE  GflNflDlflN  HE>INE 
SflFETY  BOILER  GO. 

JOHN  J.  MAIN,  Manager. 
Esplanade,  0pp.  Sherbourne  St.,  Toronto 

HIGH  CLASS 

Water  Tube 
Steam  Boilers 

for  all    pressures,    duties    and    fuel. 
From  75  to  600  h.  p.  each.     N.  B. — We  do 
not  raake  small  boilers. 

Rf.fkrkncks  :— The  Toronto  Electric 
I.ight  Co  ,  Limited  ;  The  T  Eaton  Co., 
Limited  ;  The  ;Masse\-HarrisCo,,  I,,imited, 
The  Gutta  Percha  Rubber  &  Mfg.  Co  , 
Dominion  Radiator  Co.,  Central  Prison, 
I'oresters'  Tcntple,  Toronto  City  Hall, 
ivhere  boilers  may  be  seen  working. 


Improved 


"Samson''  Battery 


Owing  to  its  great  strength 
and  recuperative  powers  the 
"  Samson  "  has  become  the 
Standard  Open-Circuit  Bat- 
tery of  the  World  for  Bells, 
Telephones,  Burglar  Alarms, 
etc 
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IMPROVEMENTS   AT  FREDERICTON,  N.  B. 

Freder'cton,  the  capital  city  of  New  Brunswick,  is 
one  of  the  most  attractive  towns  in  Canada.  It  has 
many  handsome  buildings  and  the  streets  are  lined 
with  magnificent  trees.  In  front  flows  the  broad  river 
spanned  by  two  bridges  nearly  a  mile  in  length.  A 
great  deal  of  public  spirit  is  manifested  in  many 
directions.  Among  the  more  recent  improvements  is 
the  substitution  by  the  electric  light  company  of 
modern  enclosed  arc  lamps  for  the    old-style   open  arcs 


cial  lighting.  In  addition  there  are  about  350  in- 
candescent lights.  Current  for  the  arc  lighting  is 
generated  by  a  Reliance  and  a  new  Brush  dynamo, 
and  for  incandescent  lighting  by  two  Edison  D.  C. 
machines.  The  Brush  machine  is  operated  by  a  50 
h.  p.  Armington  &  Sims  high  speed  engine,  and  the 
other  machines  by  a  50  h.  p.  Wheelock  made  by  the 
Goldie  &  McCulloch  Co.,  of  Gait,  Ont.  A  100  h.  p. 
Armington  &  Sims  engine  is  kept  in  reserve  and 
will  no  doubt  shortly  come    into  use  when    the    service 
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on  the  streets  and  in  the  stores  and  other  business 
places.  The  improvement  is  a  very  noticeable  one 
and  has  given  the  greatest  satisfaction  to  the  citizens, 
besides  relieving  the  company  of  complaints  of  lights 
out,  which  with  the  open  arcs  were  quite  frequent 
and  entailed  not  only  inconvenience  to  customers,  but 
loss  to  the  company,  who  by  the  terms  of  their  agree- 
ment were  charged  double  price  for  all  lamps  which 
failed  to  operate  contiiuiously.  The  company  are 
understood  to  be  considering  further  improvements 
which  will  enable  them  to  give  an  all  night  service.  At 
present  the  plant  is  operated  on  the  moonlight  schedule. 
Sixty-seven  arc  lights  are  supplied  under  contract 
with  the  city  to  light  the  streets,  and   35    for    commer- 


is  extended.      A  new  brick  chimney  stack  is  in  process 
of  construction,  which  gives  improved  draft. 

The  company  control  the  supply  of  both  electric 
light  and  gas,  and  represent  an  amalgamation  of  two 
companies  which  previous  to  1900  operated  individual- 
Iv.  The  electric  light  plant  is  in  charge  of  Mr.  W.  H. 
McGinn,  who  has  had  the  management  ever  since  the 
plant  was  first  installed,  thirteen  years  ago,  with  the 
exception  of  a  few  months.  The  appearance  of  the 
station  is  a  sufficient  proof  of  his  intelligent  care. 
There  seems  little  doubt  that  in  a  city  of  7,000  in- 
habitants, the  field  for  incandescent  lighting  can  be 
greatly  extended,  and  that,  too,  without  greatly  in- 
terfering with  the  gas  lighting.  There  is  also  no  doubt 
afield  for  the  supply  of  electric  power,  which  as  yet  has 
received  no  attention  whatever. 
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STEAM  VS.  WATER  POWER. 

Salt  Lake  City,  Utah,  Sept.  inh,  1902. 
Editor  Canadian  Electrical  News  : 

Dear  Sir: — Referring-  to  your  editorial,  "Steam  vs.  Water 
Power,"  in  the  August  issue,  I  send  you  a  blue  print  of  a  voltage 
chart  taken  off  the  main  distiibution  busbars  of  a  Canadian  plant, 
with   which,  perhaps,  you  are  very  familiar. 

From  this  station  we  supplied  both  our  motor  and  lighting  load, 
and  ihe  regulation  shown  by  this  chart  was  maintained  month 
after  month,  showing  that  on  a  low  head  plant  (17  feet)  wiih  a 
proper  governor  installation  it  is  possible  to  obtain  a  thoroughly 
satisfactory  regulation.     This  was  without  any    stoam  or  storage 


baltcrv  auxiliary.  The  maximum  load  reached  6,000  h. p.,  and 
of  this  total  about  50  per  cent,  consisted  of  induction  and  syn- 
chronous motors  and  two  450  k.  w.  rotaries  on  direct  current  ser- 
vice. On  the  chart  herewith  it  is  not  possible  to  detect  the  starting 
at  about  6  p.m.  of  two  400  h.p.  4,000  volts  synchronous  motors 
which  were  used  to  drive  arc  lighting  machinery. 

On  a  high  head  plant  the  problem  of  regulation  is  a  mere  difficult 
one  to  solve, and  I  send  you  herewith  a  chart  offa  substation  in  which 
we  step  down  from  three  water  po.ver  stations,  one  with  450  feel 
head  and  the  other  two  about  360  feet  each.    From  this  we  handle 


motor  and  lighting  load,  but  the  legulation  is  bad  and  very  de- 
trimental to  incandescent  lamps.  It  should  be  added  that  off  this 
same  system  are  operated  rotaries  supplying  railway  load.  It 
might  help  the  regulation  lo  install  a  storage  battery,  but  just  as 
you  point  out  in  your  editorial,  it  is  now  most  advisable  and  the 
cheapest  to  install  large  steam  direct  connected  units  to  give 
proper  regulation  as  well  as  additional  and  more  reliable  power. 
We  have  three  water  power  plants  and  three  transmission  sys- 


tems, 37  miles,  16  miles  and  14  miles  respectively,  all  working  in 
multiple,  and,  outside  of  lightning  and  the  "malicious  boy"  with 
the  "  baling  wire",  we  have  very  few  interruption^. 

It  thus  comes  down  to  the  point  of  giving  our  now  large  num- 
ber of  power  users  a  perfect  and  uninterrupted  service.  There- 
fore, at  the  present  time  a  steam  auxiliarv  must  be  put  iti,  and, 
later  on,  additional  water  power  developed. 

Yours  truly, 

O.  A.  HONNOLD, 
Formerly    with    Ihe    Lachine   Rapids    Hydraulic  and    Land   Co., 
Montreal,  Canada. 


ELECTRICAL  APPLIANCES  IN  THE  DOMIN- 
ION IRON  AND  STEEL  WORKS. 

The  flexibility  and  adaptability  of  electricity  and 
electrical  appjr.ilus  is  such  that  it  has  come  into  use 
for  an  almost  infinite  variety  of  purposes.  It  is  there- 
fore quite  iii  order  to  learn  that  it  is  playing'  a  mosl 
useful  and  iinportant  part  in  connection  with  the  ex- 
tensive works  of  the  Dominion  Iron  and  Steel  Com- 
pany at  Sydney,  Nova  Scotia.  By  courtesy  of  the 
company,  a  representative  of  the  Electrical  News 
was  given  the  privilege  ot  inspecting  the  works,  in 
company  with  Mr.  Boyd,  chief  elec  rician  and  assistant 
mechaaical  engineer,  to  whose  kindness  our  readers 
are  indebted  for  the  following  particulars  concerning 
the  electrical  features  of  this  great  iron-making  plant, 
which  is  destined  to  assume  still  larger  dimensions,  and 
is  already  giving  a  great  stimulus  to  business  in 
the  Maritime  Provinces  : — 

In  connection  with  the  coke  ovens  there  are  four  ele- 
vators. Two  have  each  three  D.  C.  220  volt  multipolar 
series  wound  C.  G.  E.  motors.  One  of  40  h.  p.  is  used 
for  conveying  the  crushed  coke  to  the  top  of  the  elevator; 
another  of  15  h.  p.  drives  a  belt  conveyor  which  carries 
the  coiil  from  the  top  of  No.  i  to  No.  2  elevator.  A  75 
horse  power  motor  is  used  to  operate  the  coal  crusher. 

THE    CO.AL    WASHING  PL.\NT. 

In  connection  with  this  part  of  the  plant  there  are 
employed  nine  direct  current  220  volt  shunt-wouud  C. 
G.  E.  motois — two  of  75  h.  p.  each  are  used  for  crush- 
ing the  lump  coal,  and  conveying  it  to  the  shaker 
screens;  two  of  ^oh.p.  are  employed  in  pumping  water  for 
washing  the  coal;  two  of  30  h.p.  each  for  operating  the 
shaker  screens;  oneof30  h.p.  for  runningthejigsandcon- 
veying  the  dirt  out  to  the  dump;  three  of  15  h.p.  each  in 
conveying  the  washed  coal  to  the  top  of  a  series  of 
elevators  at  the  coal  washing  plant. 

The  coke  ovens  have  four  pushers,  on  each  of  which 
are  two  motors — one  45  D.  C.  220  volt  multipolar 
shunt-wound  VVestinghouse  for  pushing  the  coke  out 
of  the  ovens  and  another  for  traversing  the  pusher. 
There  are  also  two  charging  cars  at  the  ov#ns.  Each 
of  these  cars  has  four  Wesiinghouse  motors — one  of  40 
h.p.  D.C.  220  volt  shunt-wound  for  charging  the  ovens 
and  traversing  the  car,oneof  5  h.p.  for  stamping, and  two 
of  5  h.p.  each  for  running  the  belt  conveyor. 

THE  FURNACES. 

There  are  five  furnaces.  Each  has  a  scrap  conveyor 
controlled  by  a  30  h.p.  220  volt,  D.  C.  shunt-wound 
Westinghouse  motor.  There  are  also  five  scale  cars, 
one  being  used  for  each  furnace.  Each  car  is  operated 
by  330  h.p.  220  volt  series  motor.  The  cars  are  used 
for  handling  ore,  coke  and  dolomite,  and  tor  dumping 
same  into  the  skip  hoist  buckets,  which  are  then  con- 
veyed by  hoists  to  the  top  of  the  furnaces  and  there 
dumped.     There    are  three  ore    bridgfes  to    convey  the 
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different  ores  to  the  pockets.  The  buckets  on  each 
briJife  are  operated  by  two  80  h.  p.,  220  volt  direct 
current  compound  motors.  When  these  motors  are 
causing  the  buckets  to  scoop  there  is  quite  an  intermit- 
tent load,  sometimes  requiring  as  high  as  800  amperes. 
At  ihe  crusher  building  connected  vviih  the  open 
hearth  building,  there  is  a  100  h.  p.  D.  C,  compound- 
wound  shunt  motor  for  running  a  series  of  crushers, 
and  in  connection  with  the  pig  machine  there  are  also 
three  motors--one  of  50  h.p. ,  220  volt  muliipolar,  D.C. 
series  wound,  for  hoisting  and  pumping  tlie  iron  into 
pans  that  form  the  pigs  ;  one  of  25  h.p.  for  removing 
the  stirrups  from  the  ladles;  and  one  of  50  h.p.  for  run- 
ning ihe  series  ot  pans  and    dumping  the  pigs   on  cars. 

THE    OPEN    HE.\RTH    BUILDING. 

This  building  is  equipped  with  two  75  ton  electric 
cranes.  Each  has  one  main  60  h.  p.  bipolar  220  volt 
D.  C.  Westinghouse  motor  ;  one  .^o  h.  p.  Westing, 
house  four-pole  motor  for  traversing,  together  with  an 
auxiliary  hoist  controlled  by  a  45  h.  p.  four-pole  D.  C, 
220  volt  series  wound  motor  and  a  5  h.  p.  ditto 
for  traversing.  There  is  also  one  45  h.  p.  220  volt 
D.  C.  multipolar  series  wound  motor  used  for  travers- 
ing the  bridge.  The  main  hoist  is  used  for  lifting 
100  tons  of  steel  in  vessels  to  be  poured  into  moulds, 
the  vessels  being  emptied  by  tap  holes  in  the  bottom. 
The  auxiliary  hoist  is  employed  for  dumping  cauldrons 
of  metal  into  the  furnaces  while  the  ladles  are  sus- 
pended from  the  main  hoist  stirrups.  This  metal  is 
afterwards  mixed  with  ingredients  to  form  steel.  Each 
ladle  weighs  about  15  tons  and  holds  80  tons  of  metal. 

A  Wellman  &  Seaver  charging  car  is  employed  for 
charging  the  furnaces  with  scrap.  On  this  car  there 
are  three  D.  C.  220  volt  series  Westinghouse  motors 
— one  of  5  h.  p.  for  turning  the  ram  which  empties 
the  car  of  bcrap  into  the  furnace  ;  one  of  30  h.  p.  for 
pushing  the  ram  into  the  furnace;  and  one  of  30  h.  p. 
for  travelling.  The  controllers  on  the  car  are  of  the 
Dinky  type  manufactured  in  Cleveland.  They  are 
subjected  to  very  hard  usage  due  to  the  rapid  changes 
in  direction. 

Each  furnace  has  a  ventilating  fan  diiven  by  a  5 
h.  p.  220  volt  multipolar  D.  C. ,  C.  G.  E.  shunt  motor. 

Difficulty  is  found  in  securlngthe  right  kind  of  men  to 
operate  the  charging  cars.  The  position  is  one  which 
requires  remarkably  quick  action. 

The  stripping  building, which  contains  the  machinery 
for  lifting  the  moulds  off  the  ingots,  is  operated  hy- 
draulically. 

THE    BLOOMING    MILL. 

In  this  mill  there  is  a  scrap  conveyor  for  carry  in"'  the 
scrap  ends  of  billets  from  the  shear  table  to  flat  cars. 
This  conveyor  is  operated  by  a  30  h.p.  series  motor. 
The  mill  is  also  equipped  with  two  20  ton  Morgan 
cranes  used  for  placing  the  ingots  in  the  soaking  pits, 
and  also  for  putting  them  on  an  ingot  buggy  run  by  a 
30  h.  p.  motor  which  places  them  on  the  conveyor,  to 
be  rolled  into  billets.  These  ingots  when  placed  on  the 
conveyor  are  about  6  feet  in  length  and  are  rolled  out 
to  a  length  of  136  feet.  On  each  of  the  cranes  there 
are  four  motors — one  of  50  h.  p.  to  raise  and  lower  ; 
another  of  5  h.  p.  to  open  and  close  the  tongs  which 
hoM  the  two  ton  ingot;  one  of  5  h.  p.  to  run  the  trolley 
from  side  to  side;  and  one  of  30  h.  p.  to  operate  it  to 
and  fro.     These  are  series  motors  of  the  Westinghouse 


type,  220  volt  D.  C.  The  main  engine  which  operates 
the  rolls  of  the  blooming  mill  is  a  1,250  h.  p.  reversible 
Mcintosh,  having  cylinders  52  inches  in  diameter  and 
pistons  of  6  inch  stroke. 

MACHINE    AND    REPAIR  SHOPS. 

In  connection  with  the  works  the  company  have  a 
splendidly  equipped  and  arranged  machine  shop.  Such 
of  the  machines  as  must  be  operated  to  a  large  extent 
independently  are  run  by  individual  motors,  w  hile  those 
which  operate  continuously  are  driven  by  belts  from  a 
shaft  operated  by  a  90  horse  power  motor.  The  shop 
is  equipped  with  a  20-ton  electric  travelling  crane,  by 
means  of  which  all  the  handling  of  heavy  machinery  is 
done.  In  the  foundry  adjoining  the  machine  shop 
there  are  also  two  15  ton  cranes  connecting  with  the 
machine  shop.  A  30  h.p.  direct  current  motor  is  used 
to  operate  the  fan  for  the  cupola  and  to  work  an  air 
compressor,  which  in  turn  operates  drills  in  the  billet 
yard.  Air  at  80  poimds  pressure  is  used  for  various 
purposes  throughout  the  plant. 

In  connection  with  the  machine  shop  there  is  also  a 
well  equipped  electrical  repair  shop  in  which  is  done  all 
winding  of  armatures  and  fields  and  assembling  of 
motors  from  core  to  body.  All  repairs  on  controllers, 
arc  lamps  and  commutators  are  done  here,  as  well  as 
the  making  of  all  spare  bearings  for  motors.  A  good 
supply  of  interchangeable  parts  is  kept  on  hand  with 
which  to  fix  break-downs.  The  winding  lathes  and 
gear  cutters  are  operated  by  separate  C.  G.  E.  motors. 


STORAGE  BATTERY  FOR  RAILWAY  WORK. 

It  may  not  be  ifenerally  known  that  the  Berlin  &  Waterloo  Street 
Raihvay  Co.  have  in  operation  an  80  ampere  storage  battery 
manufactured  and  installed  by  the  Gould  Storage  Battery  Co., 
of  Depew,  N.  Y.  It  consists  of  255  type  O  5  cells  in  glass  jars, 
each  jar  containing  two  positive  and  thiee  negative  plates, 
the  jars  being  of  sufficient  size  to  admit  of  50  per  cent,  increase 
in  capacity  of  battery.  A  booster  of  65  volt  100  ampere  capa- 
city supplies  difference  in  voltage  pressure  to  facilitate  charging 
ot  the  balleiy.  The  battery  is  capable  of  supplying  160  amperes 
for  shoit  periods  of  peak  of  load,  and  is  now  set  and  working 
satisfactorily  at  the  rale  of  maximum  discharge.  It  is  in  circuit 
with  the  generator  (too  k.  w.,  wiih  an  additional  one  of  the 
same  capacity  for  emergencies),  and  in  the  manner  indicated 
provides  for  fluctuations  of  load,  thereby  greatly  easingthe gener- 
ator and  engine. 

With  use  of  batteiy  alone,  all  producing  machinery  stoppiuj^, 
the  company  have  run  one  car  continuously  for  four  hours  on 
their  main  line,  which  has  maxinniin  4  per  cent,  grades,  and  at 
end  of  that  time  the  indicators  showed  the  battery  to  be  easily 
capable  of  continuing  for  two  hours  more.  Sunday  morning  cars 
are  operated  from  the  battery  alone. 


It  is  understood  that  the  British  Columbia  Electric  Ixallway 
Company  intend  to  greatly  increase  the  rjlling  stock  of  their 
road,  and  that  the  new  cars  will  be  built  in  the  company's  own 
car  shops  now  in  course  of  election  at  New  Westminster.  The 
cars  will  be  22  feel  In  length,  of  Ihe  standard  width,  and  will 
have  seats  facing  forward  instead  of  lengthwise.  Upholstery  is 
to  be  done  awjy  with  as  being  unsanitary,  the  cars  being 
finished  in  polished  oak. 

The  Lindsay  Light,  He  it  &  Power  Company  are  duplicating 
their  plant  at  Lindsay,  Onl.,  as  a  result  of  the  rapid  increase  in 
their  power  and  lighting  business.  When  completed  they  will 
have  about  1,200  horse  power  available  for  transmission  from 
their  power  house  at  Fenelon  Falls.  A  complete  duplicate  is 
being  tnade  of  water  wheels,  generators,  step-up  and  step-down 
transformers,  switch-board  apparatus  and  pole  line,  so  as  to 
enable  the  plant  to  be  operated  in  unison  or  separately,  as 
occasion  may  require,  and  at  the  same  time  reduce  the  chances 
of  a  stoppage  of  the  system  to  the  minimum.  This  company  have 
adopted  the  meter  systein  eniire'y. 
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The  income  of  all  our    operatiiisj  com- 

Diiectors  Pleate  •        ■       /-•         j  -i  i-    u.^         a 

Note  panies  in    Canada,    railway,  light    and 

power,  of  necessity  has  to  be  obtained 
from  the  territory  in  which  they  operate,  the  earn- 
iug-s  of  each  rising  and  falling  coincident  with 
the  increased  or  decreased  prosperity  of  its  customers; 
in  short,  the  companies  are  entirely  dependent  upon 
tliose  immediately  surrounding  them  for  the  where- 
withal of  their  dividends.  This  being  the  case,  should 
they  not  express  their  appreciation  of  the  fact  by  mak- 
ing promoticins  in  their  various  staffs,  as  opportunities 
occur,  from  among  their  own  men,  Canadians,  who 
have  put  in  many  hard  and  weary  hours  on  the  lower 
rungs.  It  does  not  add  to  the  value  of  a  junior's 
services  if  he  is  led  by  examples  in  other  places  or  bj- 
bitter  experience  in  his  own  company,  to  feel  that  when 
a  good  position  offers  itself  he  is  more  than  likely  to  be 
passed  over  in  favor  of  a  man,  perhaps  far  from  being 
his  equal,  who  hails  from  across  the  border,  but  this  is, 
alas,  too  often  the  case.  There  are  a  great  many  young 
men  in  this  countiy,  Canadian  born  and  bred,  who  are 
the  equals  in  every  way  of  their  competitors  from  the 
States^  When  the  next  vacancy  occurs  on  your  staff, 
even  if  it  be  that  ot  Superintendent  or  Manager,  give 
one  of  them  a  ch.mce;  we  do  not  doubt  for  a  moment 
but  that  the  results  will  amply  justify  the  giving  of  the 
opportunity. 


As  is  well  known,  the  synchronous 
starting  Synchronous  .  v.-    i.   ■  j  .. 

Motors  motor,  which  is  under    a    great    many 

conditions  a  most  satisfactory  ma- 
chine once  it  is  running  and  connected  to  the  line 
which  supplies  it,  is  very  hard  to  start,  especially  in 
small  systems  or  in  those  cases  where  it  is  fairly  large 
compared  with  the  generator,  on  account  of  the  heavy 
currents  which  it  demands  from  the  line,  blowing  fuses, 
and  dropping  the  voltage  all  over  the  line,  not  infre- 
quently to  an  extent  sufficient  to  make  other  motors 
already  running  drop  out  of  step  and  thus  further  com- 
plicate matters.  To  obviate  this  difficulty  there  are 
two  methods  of  starling  which  are  in  general  use  to- 
day, namely,  that  of  using  a  starling  motor  of  the 
induction  type,  and  that  of  placing  in  the  circuit  a  com- 
pensator, or  auto-transformer.  Each  has  its  own 
merits  and  each  its  own  disadvantages,  though  if  the 
synchronous  motor  cannot  be  disconnected  from  its 
work, or  the  major  portion  of  it,  by  clutches  or  fast  and 
loose  pulleys,  ihe  former  method  is  usually  the  most 
satisfactory.  The  induction  motor  is  sometimes  built 
direct  connected  to  the  other,  the  two  armatures  being 
on  the  same  shaft,  in  which  case  the  starting  motor 
has  to  revolve  all  the  time  the  main  machine  is  running. 
This  plan  has  the  advantage  in  simplicity  and 
noiselessness,  but  the  starting  motor  is  comparatively 
expensive,  as  it  has  to  he  of  a  speed  which  tor  its  size 
is  classed  as  slow.  The  alternatives  to  direct  connec- 
tion are  belting  and  gearing,  and  occasionally  a  fric- 
tion drive  is  found,  though  the  latter  has  not  proved 
itself  a  great  success  and  is  now  being  discarded.  The 
belted  machines  are  arranged  in  some  instances  to  run 
coincident  with  the  synchronous  motor,  no  clutch  or 
loose  pulley  being  installed, though  it  is  possible  to  throw 
the  belt  off  completely,  but  in  the  majority  of  cases, 
where  this  drive  is  adopted  one  or  the  other  of  these 
devices  is  put  in.  For  driving  by  gearing  the  best  ma- 
chine cut  gears  must  be  used,  properly  guarded  to  pre- 
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vent  injury  to  attendants  or  the  apparatus.  Tlie  two 
machines  are  disconnected  either  by  niakiny  the  pinion 
to  slide  aionu  the  shaft  until  out  of  mesh,  or  hv  intro- 
ducinif  an  idle  gear,  wiiich  swung  on  the  end  of  an  arm 
and  controlled  by  a  lever  working  over  a  quadrant, 
serves  to  connect  or  disconnect  the  pinion  on  the  start- 
ing motor  and  the  gear  on  the  main  machine  accord- 
ing as  it  is  swung  into  or  out  of  mesh  with  Ihem. 
Another  method  is  to  mount  the  starling  motor  on  a 
base  which  can  be  raised  or  lowered  as  desired,  the 
pinion  thus  being  engaged  with  or  freed  from  the  gear 
at  will. 


The  question  of  providing  satisfactory 
Exciter  Diiving  methods  of  driving  the  exciters  for 
moderate-sized  alternating  current 
generators,  without  incurring  excessive  expenditures, 
is  always  a  live  issue,  and  the  methods  evolved  for  its 
solution  have  been  many  and  varied.  The  first  choice 
which  has  to  be  made  is  between  separately  driven 
units,  equipped  with  a  water  wheel  or  engine  or  other 
driving  power  distinct  from  that  which  operates  the 
alternator  itself,  and  that  type,  belted  geared  or  direct 
connected,  which  is  driven  Irom  the  same  prime  mover 
as  is  the  machine  which  they  excite.  The  latter  as  a 
rule  are  the  cheaper,  especially  when  the  increased  cost 
per  horse  power  of  the  small  machine  which  drives  it  is 
taken  into  consideration,  but  on  the  other  hand,  espec- 
iallv  in  plants  with  unusually  large  load  variations, 
they  are  open  to  the  serious  objection  that  any  change 
in  this  factor  produces  much  larger  voltage  variation 
than  would  be  the  case  if  the  exciter  were  separately 
driven,  due  to  the  fact  that  its  speed  and  voltage 
varying  simultaneously  with  that  of  the  alternator,  the 
latter  gets  less  excitation  than  normal  just  at  the  in- 
stant it  needs  more,  namely,  when  the  load  having 
suddenly  become  heavier,  its  speed  is,  momentarily  at 
least, lower  and  the  armature  reaction  greater.  Exciters 
driven  by  separate  water  wheels  are  very  satisfactory, 
though  in  systems  operating  under  extremely  high 
heads  difficulties  are  sometimes  experienced  with  the 
wheels  choking  up,  as  under  the  conditions  of  high 
head  and  small  power  the  nozzles  are  very  small,  and 
but  little  debris  is  necessary  to  clog  them.  This  diffi- 
culty has  been  overcome  by  adding  to  the  unit  an  in- 
duction motor  which  is  mounted  on  the  same  shaft  as 
the  other  two  machines,  and  is  at  all  times  connected 
to  the  main  bus  bars.  If  the  wheel  fails  from  any 
cause  the  motor  still  keeps  the  exciter  going;  if  part  of 
the  load  comes  ofT  the  latter  and  the  wheel  tends  to 
race,  the  induction  motor  prevents  anything  but  a 
small  increase  in  speed  by  acting  as  a  generator  and 
delivering  energy  to  the  bus  bars.  When  the  two 
machines  are  driven  from  the  same  source  of  power 
direct  connection  is  most  satisfactory,  though  the  ex- 
citer is  somewhat  expensive,  especially  for  steam  plants 
where  the  speeds  are  low. 


Next  in  point  of  desirability  comes  the  belt 
drive,  gearing  being  unsatisfactory  on  account 
of  noisiness  and  rapid  wear.  Rotary  converters 
and  motor  driven  machines  are  sometimes  installed — 
they  both  necessitate  the  presence  of  a  running  ma- 
chine other  than  the  one  they  excite,  or  some  other  in- 
dependent source  of  E.  M.  P.,  otherwise  the  plant  can- 
not be  started,  and  in  addition  the  former  is  open  to 
the  objection  that  any    change  in  the   generator  poten- 


tial means  a  corresponding  change  in  that  of  the  exciter, 
as  the  relation  between  its  A.  C.  and  D.  C.  sides  is 
fixed,  when  the  alternator  needs  a  higher  exciter 
voltage,  that  is,  when  the  load  has  increased  and  re- 
duced its  terminal  pressure,  it  receives  a  lower  voltage, 
and  vice  versa.  In  steam  plants  the  method  of  driving 
the  exciter  by  its  own  engine  is  extremely  satisfactory, 
although  the  steam  consumption  per  horse  power  is 
somewhat  higher  than  if  the  exciting  power  were  gen- 
erated by  means  of  the  large  engine,  which  is  some- 
times named  as  the  reason  for  the  installation  of  motor 
driven  sets.  The  situation  may  be  summed  up  thus: 
Separately  driven  units  are  almost  always  to  be  pre- 
ferred, motor  driven  sets  are  superior  to  rotaries, 
direct    connection    is    more    desirable    than    belting  or 


The    announcement  is   made    that   the 


Single  Phase 


Railways  \\'estinghouse  Company  have  closed  a 

contract  calling  for  the  equipping  of 
some  55  miles  of  railway, between  Washington  and  Balti- 
more, with  a  branch  to  Annapolis.  The  generator  and 
transmission  lines  are  to  be  alternating,  as  is  common 
practice  to-day  where  the  distances  to  be  covered  extend 
over  any  considerable  length,  but  instead  of  being  mul- 
tiphase, they  will  be  wound  for  single  phase  currents 
only,  a  somewhat  unusual  feature,  and  when  it  is  further 
noted  that  the  motors  in  the  cars  are  to  be  aUernating 
and  single  phase  at  that,  it  will  at  once  be  recognized 
that  if  successful  this  installation  will  make  a  tremend- 
ous advance  in  the  interurban  railway  field.  The 
characteristics  of  even  polyphase  induction  motors  with 
regard  to  their  starting  torque,  starting  currents  and 
efficiencies  under  partial  speeds, have  hitherto  prevent- 
ed their  introduction  in  the  railway  field  of  this  contin- 
ent, though  they  have  been  used  to  a  certain  extent  in 
European  practice,  and  so  we  have  been  confined  to 
direct  current  machines,  the  commutators  of  which 
have  limited  line  potentials  to  the  neighborhood  of  500 
volts.  It  will  at  once  be  recognized  what  a  large  sav- 
ing will  be  effected  by  the  new  system  in  line  copper 
alone  when  we  are  told  that  the  potential  on  the  motors 
is  to  he  1,000  volts.  Further  than  this  there  is  the 
great  advantage  that,  the  system  being  single  phase, 
there  will  be  only  one  trolley  wire  and  its  accompany- 
ing current  collecting  devices,  the  rails  being  utilized, 
as  in  direct  current  work,  as  the  other  conductor.  The 
transmission  to  the  suDstations,  which  will  contain 
nothing  but  static  transformers,  and  thus  be  much  less 
costly  than  the  standard  rotary  converter  substation, 
will  be  at  a  potential  of  15,000  volts,  the  transformers 
reducing  this  to  1,000  volts,  at  which  pressure  it  will 
be  delivered  to  the  trolley,  as  stated  above.  The 
present  intention  is  to  mount  four  too  h.p.  motors  on 
each  car,  which  will  weigh  complete  between  forty  and 
fifty  tons,  the  equipments  being  figured  for  a  speed  of 
about  fortv  miles  per  hour.  The  details  of  the  method 
by  which  a  single  phase  motor  is  made  to  give  a  per- 
formance hitherto  unattainable  even  from  multiphase 
apparatus,  the  particulars  of  the  system  of  control, 
weights,  efficiencies,  etc.,  have  not  yet  been  made  pub- 
ic ;  these,  and  to  a  greater  extent  the  results  of  actual 
operation  will  be  looked  forward  to  by  railway  men  the 
world  over,  as  if  the  undertaking  prove  a  commercial 
success,  and  the  standing  of  the  Westinghouse  Com- 
pany goes  far  to  ensure  that  it  will,  electric  traction 
will  be  in  a  better  position  than  ever  to  demonstrate 
its  pre-eminence  as  the  motive  power  of  the  future. 
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THE  ROBB  ENGINEERING  COMPANY. 
The  Robb  Eiiijineering  Company,  of  Amherst,  Nova 
Scoiia,  are  about  to  make  extensive  enlargements  and 
improvemenis  to  their  works.  This  step  has  be^^n 
made  necessary  by  the  rapid  growth  of  the  business, 
the  volume  of  which  has  nearly  doubled  within  the 
last  two  years.  It  is  proposed  to  erect  next  year  a 
new  machine  shop  100x250  feet  in  size,  and  to  re- 
arrange the  other  departments  to  the  best  advantage, 
placing  the  buildings  so  as  to  permit  of  their  further 
extensions    when     necessary.       The    machine      shop. 


to  the  emergency.  One  of  the  latest  of  these  inven- 
tions is  the  Robb-Armslrong  Sweet  governor,  patents 
for  which  have  been  applied  for  in  Canada,  the  United 
States  and  Europe.  This  new  governing  device  is 
said  to  embody  the  advantages  of  the  Sweet  and  Rice 
inertia  governor  and  is  so  designed  as  to  avoid  friction. 

The  company  have  a  most  excellent  system  of  pre- 
serving for  ready  reference  the  details  of  manufacture 
and  tests  of  each  engine  turned  out,  so  that  any  future 
troubles  in  operation  can  be  promptly  and  certainly 
remedied. 

Electric,  hydraulic  and  pneumatic  power  are  em- 
ployed in  the  works,  the  first  for    lighting   and    power, 


OiiATCHOiA.v  Falls,  Xear 

boiler  shop  and  foundry  will  be  equipped  with  travel- 
ling cranes.  A  new  electric  plant  will  be  installed  to 
operate  these  cranes  and  many  of  the  machines  in  the 
boiler  and  machine  shops,  as  well  as  to  light  the 
works. 

A  walk  through  the  works  reveals  the  fact  that  the 
management  is  actuated  by  progressive  principles. 
Every  device  calculated  toreduce  the  cost  of  manufacture 
and  render  more  perfect  the  product,  is  eagerly  sought 
for  and  adopted.  In  some  instances  where  a  suitable 
device  could  not  be  found  to  perform  a  certain  kind  of 
work,  the  inventive  genius  of  the  firm  has  proved  equal 


Lake  St.  John,  OrEBEC. 


the  second  for  operating'the  heavy  drills,  and  the  third 
for  operating  the  lighter  drills,  these  latter  being  at- 
tached to  flexible  hose  filled  with  compressed  air,  and 
thus  made  available  for  use  at  any  place  inside  the 
shops  or  even  outside. 

The  company  have  now  nearly  ready  for  shipment 
four  engines  for  the  Trinidad  and  one  for  the  Demerara 
electric  railways.  They  are  each  of  45  h.  p.  capacity. 
Last  year  they  were  honored  by  receiving  an  order 
from  the  Technical  School  of  Manchester,  England,  for 
an  engine  which  should  exemplity  the  best  features  ot 
American  design  and  construction. 
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DEVELOPMENT  OF  ARC  LIGHTING   APPARATUS 
FROM  J8J0  TO  J902. 

Ilv  W.  D'  A.  Ryan. 
(Continued  from  last  mouth.) 

In  it>7q  Werderniann  of  London  introduced  an  incandescent 
Arc  Litjlit,  in  wliicli  I  he  end  of  a  small  carbon  penril  was  pressed 
in  contact  with  a  large  block  or  disk  of  the  same  material.  A 
sufficiently  heavy  current  was  passed  through  the  lamp  to  cause 
the  small  carbon  to  become    incandescent.     Occasionally   a  bad 


Harrisou. 


Werdermann's  I^arap. 

contact  would  cause  a  sputtering  arc  to  form  between  the  end  of 
the  small  carbon  and  the  block,  but  usually  there  was  no  arc  at 
all.  The  efficiency  of  such  a  light  was  very  low,  and  for  this 
reason  the  Werdermann,  Harrison  and  several  lamps  of  this 
type    met  with  little  success. 

In  1879  Andrews, 
of  England,  at- 
tempted to  get  a 
long  life  from  an 
electric  candle  by 
using  large  plates 
of  carbon  in  place 
of  rods.  The  aic 
was  established  by 
a  stepping-stone  ig- 
niter on  the  side  of 
the  carbons.  This 
lamp  was  not  suc- 
cessful, principally 
because  the  arc 
when  any  distance 
whatever  from  the 
edge  of  the  carbons 
was  almost  entirely 
obscjred. 


In  1879  Jamain  brought  out  his  blow-pipe 
candle  in  which  he  made  use  of  the  attractive 
effect  of  the  current  to  draw  the  arc  up  from 
the  ends  of  the  pencils  in  a  fan  shaped  flame. 
He  arranged  a  piece  of  marble,  chalk,  or 
lime  so  that  the  tiame  impinged  thereon,  thus 
producing  a  white  light  similar  to  the  Oxygen- 
Hydrogen  lamp.  The  candle  was  never  de- 
veloped to  a  point  where  it  was  considered 
practical. 


.S79 
Hedges 
London. 


Sedlackek  and  Wikuhll, 


1879.  Sedlaczek 
<fc  Wikulilli.  This 
is  a  peculiar  type 
of  lamp  designed 
especially  for  loco- 
motive headlights. 
The  motion  of  the 
carbons  is  control- 
led by  pistons  float- 
ed in  liquid,  the 
feed  being  actuated 
by  a  magnetic  or 
centrifugal  gover- 
nor. The  principle 
w-as  supposed  to  ob- 
viatethe  jarfromthe 
locomotive  on  the 
carboiis.  The  lamps 
proved  to  be  of  little 
practical  value. 


In  1879  Heinrichs, 
of  London,  designed  a 
peculiar  lamp  in  which 
the  position  of  the  arc  was 
determined  by  the  coinci- 
dence of  the  axis  of  curved 
carbon  pencils.  These 
lamps  could  be  run  in 
series,  but  owing  to  the 
expense  of  making  car- 
bons of  this  shape  and  to 
the  unsteadiness  of-  the 
light,  the  lamp  met  with 
little  favor. 


1S97.  Rapieflfe,  London, 
designed  a  candle  similar 
to  the  Wilde  except  that 
the  carbons  were  much 
longer. 


1879.  Thomas  A.  Edi- 
son constructed  a  lamp 
in  which  a  wire  composed 
of  platinum  and  iridium 
was  run  at  a  high  temper- 
ature. The  efficiency  of 
this  wire  increases  very 
rapidly  as  the  temperature 
approaches  the  fusing 
^  point.     The    lamp    shown 

(^  4  1  is  arranged  so  that  when 

r~T  £       cH  the  wire  has  almost  reach- 

ed this  point  its  elongation 
^  will   cause   it  to  cut  itself 

1(V,        1  §  I        out  of  circuit.     On   slight 

^^  cooling     the     contraction 

will  re-establish  current 
through  the  wire.  This 
apparatus  while  quite  ef- 
ficient could  not  be  made 
sufficiently  sensitive  to  avoid  destruction  of  the  wire.  It  was 
therefore  abandoned. 


£dison's  Platinum-Indium  I^amp. 
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geniiity 
value. 


was  llie  chief   merit   of  this    lamp. 


In  1880  Mandon 
of  Paris  invented  a 
novel  type  of  lamp 
consisting;  of  two 
quadrant  electrodes 
balanced  by  count- 
erweights rotatmg 
around  fixed  cent- 
res. Curved  tubes 
containing  mercury 
supported  floats 
which  raised  the 
carbons  as  they 
were  consumed.  In- 
li   had  no  practica. 


In  iSSo  Gordon  of  Eng- 
land invented  a  lamp  in 
which  the  light  was  pro- 
duced by  rapidly  alternat- 
ing currents  of  high  ten- 
sion, discharged  between 
knobs  of  refractor}'  metal 
which  became  heated  and 
emitted  light. 


"^  The  efficiency  was  very  low  and  the  light  was  of  a  bluish 
tinge.  In  1880  and  1882  Krizik  &  Piatte  ot  .Austria  introduced 
the  Differential  Pilson  Lamp  in  both  the  vertical  and  horizontal 
types.  The  former  was  provided  with  plate  carbons  for  long 
burning.      The    horizontal    type    was  designed  for  use  in  rooms 


having  low  studded  ceilings.  The  latter  construction  necessarily 
introduced  a  large  element  of  friction  and  must  of  necessity  have 
been  more  or  less  sluggish.  This  feature  would  have  been  suffic- 
ient to  prevent  the  lamp  meeting  with  any  marked  encourage- 
ment. 

We  will  now  depart  from  the  European  development  entirely 
and  confine  our  attention  exclusively  to  progress  in  America, 
reviewing  a  few  of  the  principal  steps  which  lead  up  to  the  great 
success  of  both  the  Thomson-Houston  and  the  Brush  arc  light- 
ing apparatus  which  has  established  a  world  wide  reputation. 
About  1878  Professor  Elihu  Thomson  invented  a  lamp  with  cur- 
rent interrupter  attached  to  the  lower  carbon,  the  object  being  to 
break  the  circuit  many  times  per  second  so  as  to  produce  an  in- 


Tlioiusou-Houstou 
I^amp. 


ductive  kick  from  the  dynamo  and  line  which  would  maintain  an 
arc  with  a  very  feeble  current.  In  1878  this  was  followed  by  a 
shunt  feed  lamp  in  which  the  arc  was  established  by  a  series 
magnet,  drawing  down  the  lower  carbon,  the  upper  carbon  being 
held  by  friction  wheels  the  pressure  of  which  was  released  for 
feeding  by  a  small  relay.  Only  one  lamp  could  be  run  on  a 
machine. 

In  1880  the  same  in- 
ventor introduced  a  lamp 
having  a  series  magnet 
in  the  upper  part 
for  establishing  the 
arc.  The  lop  of  the 
carbon  rod  was  grooved 
so  that  when  the  carbons 
were  nearly  consumed 
the  rod  would  drop 
through  the  clutch  and 
short  circuit  the  lamp, 
thus  allowing  the  current 
to  pass  through  the  short 
circuited  carbon  tips  and 
on  to  the  other  lamps  in 
the  circuit  without  inter- 
ruption. Any  number  of 
lamps  could  be  run  in 
series.  This  was  quickly 
followed  by  several  de- 
signs of  both  differential 
and  shunt  Thomson-Rice 
Lamps  with  which  many 
of  you  are  no  doubt  fam- 
iliar. A  similar  line  of  development  was  simultaneously  carried 
on  bv  the  Brush  Electric  Company.  The  general  tendency  of 
both   companies  to  reduce  the  diameter  of  the  lamps,  jind  the  in- 


troduction of  two  carbons  to  give  a  longer  life,  is  cleaily  shown 
in  both  cases.  Single  carbon  lamps  had  a  life  of  8  to  10  hours 
and  the  double   carbons  from  16  to  20. 

In  1892  and  1893 
lamps  were  designed 
for  operating  on  mul- 
tiple lines  commonly 
known  as  incandes- 
cent and  power  cir- 
cuits. The  Thomson 
93  was  one  of  the 
class.  It  was  a  \ery 
close  regulating  lamp 
and  was  unsurpassed 
for  steadiness  and 
brilliancy. 

The  first  01  these 
lamps  were  designed 
to  nm  two  in  series  on 
110  volt  direct  cur- 
rent circuits,  each  arc 
taking  about  45  volts, 
the  balance  of  the 
voltage  being  taken  by 
a  current  steadying  resistance  installed  in  the  top  of  each    lamp. 
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So  successful  were  tlie  results  thai  this  line  of  lamps  was  im- 
mediately extended  to  alternaiinjf  and  direct  curri'nt,  series 
and  multiple  circuits  representing;  all  classes  of  service.  The 
excellent  quality  of  the  light  given  by  these  lamps  was  due  in  a 
great  measure  10  the  use  of  high-grade  carbons  which  cost  from 
$30  to  $40  a  thousand,  and  a  single  pair  had  a  life  of  about  ten 
hours.  The  maintenance  was  therefore  verv  high  and  further- 
more the  lamps  were  not  adapted  to  individual  control.  As 
previously  slated,  two  lamps  were  installed  in  series  on  i  to  volt 
Direct  Current  Circuits  so  that  when  one  lamp  was  turned  out 
the  other  also  was  extinguished.  In  the  case  of  railway 
circuits  where  ten  lamps  were  run  in  series  a  cut-out  was  a 
necessary  adjunct  to  lamps  for  this  service  and  its  function  was 
to  cut  in  .a  compensating  resistance  to  hold  current  down  as  the 
arc  went  out  «o  that  the  power  consumed  was  constant  inde- 
pendent of  tne  number  of  lamps    burning. 

In  the  early  p.art  of  1894  simultaneous  attempts  were  made  by 
many  engineers  to  resurrect  some  of  the  early  unsuccessful 
laboratory  experiments  to  construct  a  practical  lamp  which 
would  burn  100  hours  or  more  on  a  single  carboning  with  the 
object  of  affecting  economy  in  the  cost  of  care  and  mainten- 
ance. It  was  also  desirable  to  run  the  arc  voltage  much  higher 
than  would  be  possible  in  open  air  in  ortler  to  -accomplish  the 
feature  of  individual  control.  Some  early  attempts  were  made 
to  operate  a  Thomson  '93  lamp  with  a  small  globe  surrounding 
the  arc.  A  cap  was  placed  on  the  top  of  this  globe  and  the 
upper  carbon  passed  through  a  hole  having  a  small  clearance, 
thus  practically  excluding  the  oxygen  and  arresting  consump- 
tion. While  the  life  of  the  carbons  was  increased  from  to  to 
approximately  100  hours,  man\'  difficulties  were  encountered. 
The  carbons  were  not  sufficiently  homogeneous  or  pure  to  burn 
steadily  without  depositing  a  large  amount  t.M'  impurities  on  the 
globe  ;  furthermore,  they  were  usiiall}'  more  or  less  crooked, 
cracked  or  blistered,  and  \aried  in  diameter  at  different  sections 
throughout  their  length.  Feeding  such  carbons  through  a  hole 
of  small  clearance  was  accompanied  by  unsteadiness  in  the 
light  and  frequent  interruptions.  ^E~Z- ' 

Furthermore,  the  art  of  enclosing  globe  manufacture  had  yet 
to  reach  a  high  stage  of  perfection.  The  glass  usually  varied  in 
thickness  and  was  not  properly  annealed,  so  that  the  breakage 
due  to  unequal  stresses  in  the  glass  was  great.  This  teature 
accompanied  by  the  heavy  deposit  formed  on  the  globes  from 
the  impuiities  of  the  carbon  were  obstacles  which  made  lighting 
by  the  enclosed  arc  method  seem  almost  impractical. 

Pressure  was  at  once  brought  to  bear  upon  the  globe  manu- 
facturers as  well  as  the  makers  of  carbons  which  resulted  in  a 
decided  improvement  in  both  directions,  thus  offering  sufficient 
encouragement  fov  bringing  nut  lamps  designed  especially  for 
long  burning. 

Thus  from  the  beginning  the  successful  development  of  arc 
lamps  has  depended  upon  the  production  of  suitable  carbon  to 
use  in  them,  and  independent  of  any  advance  which  might  have 
been  made  towards  the  construction  of  suitable  lamps  for  en- 
closed arc  lighting  such  lamps  would  have  been  just  as  useless 
with  the  best  carbons  made  ten  years  ago  as  a  locomotive 
would  be  without  steam. 

While  the  first  step  towards  enclosed  arc  lamps  brought  out 
a  wonderful  simplification  of  the  mechanism,  little  was  done 
towards  improving  the  aesthetic  qualities  and  the  lamps  were 
just  about  as  long  and  cumbersome  as  the  open  arc  lamps 
which  they  were  so  soon  to  supersede.  Just  so  long  as  the 
carbon  rod  remained  the  lamp  could  not  be  materially  shortened, 
but  during  the  years  of  1896  and  1897  some  manufacturers   in  an 


attempt  to  get  a  short  lamp  abolished  the  carbon  rod  and 
allowed  the  clutch  to  act  directly  on  the  carbon  pencil.  This 
was  an  exceed  ngly  venturous  step  at  the  time;  notwithstanding 
that  carbons  had  undergone  a  wonderful  improvement  to 
accommodate  them  to  the  long  burning  featur'e,  they  were  still 
far  from  perfect  and  many  troubles  were  experienced  in  trying 
to  work  the  clutch  directly  on  an  uneven   surface. 

It  was  not  long,  however,  before  the  carbons  underwent  a 
further  improvement,  and  were  made  practically  free  from  cracks 
or  blisters,  were  straight,  and  did  not  vary  more  than  .015  to 
.020"  in  diameter,  so  that  there  no  longer  existed  an\'  question  as 
to  the  possibility    of  satisfactorily  operating   a  clutch  directly  on 


the  carbon.  In  fact,  all  modern  lamps  are  now  constructed  on 
this  principle.  The  earliest  direct  current  lamps  were  of  the 
solenoid  type,  which  were  difficult  to  insulate  and  somewhat 
troublesome  to  assemble  and  keep  in  alignment.  This  usually 
resulted  in  a  variable  friction. 

About  1897  construction  dropped  back  to  the  electro-magnetic 
principle  used  in  the  first  enclosed  arc  lamps  having  carbon  rods 
such  as  the  Marks-Ayer,  early  General  Electric  and  others.  This 
seems  to  be  the  most  substantial  mechanical  construction.     Lamps 


of  tills  principle  are  used  on  all  forms  of  direct  and  alternating 
current,  series  and  multiple  circuits.  Practically  the  only  differ- 
ence between  the  direct  current  and  the  alternating  current 
multiple  lamp  is  that  the  former  uses  two  solid  carbons  and  has  a 
dead  resistance  for  steadying  the  arc  and  regulating  the  voltage, 
while  the  latter  burns  one  cored  and  one  solid  carbon  and  has  a 
laminated  armature,  and  a  reactance  is  substituted  for  the  dead 
resistance.  Electric  arcs  area  little  more  sensiti\'e  to  alternating 
current  than  direct,  owing  to  the  rapid  interruption  in  the  former. 
The  reactive  coil  has  a  steadying  propert}'  not  possessed  by  a 
dead  resistance.  This  gives  the  lamp  a  good  margin  of  stability 
beyond  the  chattering  point;  furthermore,  it  is  less  wasteful  of 
pow'er. 

Before  concluding  the  s  jbject  of  arc  lamp  development  I  would 
like  to  add  a  word  or  two  on  a  few  of  the  essential  features  to  be 
carefully  regarded  in  modern  arc  lamp    engineering,  which  class 


of  engineering  is  quite,  if  not  more,  difficult  than  any  other 
branch  of  electrical  work.  A  100  light  dynamo  might  possess- 
faults    which  would    or  would    not   be   apparent    to  the    dynamo 
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operalor,  but  ihe  100  lamps  .spread  over  a  lar^^e  lerritory  and 
operated  by  this  macliine  would  be  open  to  the  criticism  of  every 
bodv  in  ihe  vicinitvs  including  every  policeman  on  patrol,  who 
usually  seem  delighted  to  carry  back  to  the  police  station  a 
report  that  such  and  tuch  a  lamp  chattered  or  went  out.  This 
usually  means  a  reduction  in  the  lighting  company's  bill  of  so 
much  per  light  out,  as  covered  by  many  lighting  contracts.  The 
lamps  are  therefore  open  to  the  criticism  of  the  public,  while  the 
machine  is  open  to  the  criticism  ot  an  individual  or  two;  fuither, 
if  Ihe  fault  in  the  dynamo  is  of  such  a  nature  as  to  show  itself  in 
Ihe  lamps,  ihe  latler  will  come  in  for  ihe  blame  anyhow. 

In  the  development  of  modern  arc  lamps  ihe  engineer  is  re- 
quired to  give  careful  attention  to  the  following  points  : — 

Fir?t  : — Aesihetic. — The  lamp  in  general  design  and  contour 
must  be  synmietrical,  well  balanced,  and  pleasing  to  the  eye. 
Extremely  broad  or  very  slim  design  should  be  avoided  and 
features  of  difficult  design  or  manipulation  in  production  should 
■not  be    introduced. 

Second. — Ventilation. — While  adhering  to  the  point  just  men- 
tioned due  regard  should  be  given  to  the  ventilation,  so  as  to  allow 
proper  convexion  and  radiation  of  the  heal  dissipated  in  the  arc 
and  lamp  coils. 

Third. — Mechanism. — This  should  be  as  simple  as  possible, 
due  care  being  given  to  modifying  the  design  so  as  to  have  the 
smallest  number  of  movable  parts,  thus  avoiding  friction  which 
is  more  or  less  in  evidence  in  all  lamps  and  should  be  minimized 
as  far  as  possible,  consistent   with  substantial  design. 

The  magnets  and  their  armatures  should  be  so  proportioned 
as  10  give  an  even  pull  throughout  a  wide  range  in  order  to 
maintain  the  voltage  in  the  case  of  series  lamps  and  current  in 
the  case  of  constant  potoential  lamps  practically  constant. 

The  wire  used  in  the  coils  should  be  sufficiently  liberal  in  its 
■cross  section  to  avoid  overheatmg.  Small  diameter  coils  ?.re  to 
be  preferred  to  thick  ones,  as  the  latter  hold  the  heat  and  the 
temperature  of  the  inner  layers  of  the  thick  coils  rises  to  a  much 
higher  degree  than  tiiose  having  a  smaller  depth  of  wire. 

In  alternating  lamps  the  magnetic  parts  should  be  of  high  per- 
meability and  properly  laminated,  so  as  to  reduce  the  heating  by 
Foucault  and  Eddy  currents,  and  provision  must  be  made  for 
taking  up  the  rapid  vibrations  of  tlie  armature  coie  in  a  way  to 
avoid  undue  humming. 

There  is  an  inherent  hum  in  the  arc  which  it  is  impossible  to 
avoid,  but  by  proper  design  the  humming  of  the  cores  and  rattling 
of  the  mechanism  can  be  almost  entirely  obviated. 

The  dash  pot,  a  necessary  adjunct  to  all  lamps,  is  a  feature  of 
corsiderable  Importance.  Wiihout  this  the  lamps  will  not  start 
■well  and  will  be  liable  to  chatter  or  surge  on  series  currents. 

Under  certain  well  b.danced  conditions  a  lamp  will  operate 
without  a  dash  pot,  but  it  has  not  been  found  practical  in  any  de- 
sign so  far  attempted  to  do  away  with  it   entirely. 

The  strength  of  this  dash  pot  mu^t  be  so  proporlioned  that  it 
will  slart  the  lamp  without  a  momemarily  excessive  rush  of  cur- 
Tent,  which  always  follows  when  the  dash  pot  is  too  stiff. 

In  the  same  direction  we  have  the  mechanical  danger  of  having 
the  plunger  fit  too  tightly  in  the  shell  and  it  is  liable  to  stick. 

On  the  other  hand  a  weak  dash  pot  will  cause  excessive  chat- 
tering when  the  lamp  starts,  and  it  is  considerable  of  an  engin- 
eering problem  to  strike  the  proper  point  midway  between  the 
two  evils;  furthermore,  owing  to  the  constant  heating  and  cool- 
ing of  the  lamp  Ihe  dash  pot  shell  frequently  loses  its  original 
shape  and   binds. 

If  the  engineer  has  had  sufUcienl  experience  he  will  know  how 
to  make  these  dash  pot  shells  so  that  ihey  will  be  reasonably  per- 
manent in  shape  by  giving  great  care  to  the  composition  of  the 
■meial  selected  and  to  the  temperature  at  which  it  is  worked  and 
the  method  of  mechanical  manipulation.  Plungers  have  been 
made  of  brass,  phosphor-bronze,  German  silver,  carbon, 
graphite,  soap-stone  and  various  substances.  In  all  cases  it  has 
been  found  that  two  dis-similar  metals  work  better  together. 

All  the  above  metals  have  their  advantages  and  dis-advantages, 
but  an  especially  prepared  form  of  graphite  has  been  found  to  be 
the  most  reliable.  At  least  this  is  the  decision  arrived  at  by  a 
leading  manufacturer  based  on  Ihe  merits  of  operation  of  over 
300,000  enclosed  lamps,  in  fad,  if  I  include  the  open  arc 
lamps,  I   might   safely  say  700,000. 

The  clutch  should  be  extremely  sensitive  and  at  the  same  time 
positive  in  action  so  that  it  will  feed  on  a  small  variation  in  volt- 
age and  at  the  same  time  will  not  permit  the  carbons  to  slip 
through  under  excessive  jarring. 

The  carbon  holders  should  be  carefully  designed,  and  the 
method  of  carrying  current  to  these  holders  should  be  flexible 
and  positive  and  the  leads  should  not  be  liable  to  entanglement 
wilh  other  parts  of  the  lamps. 

Trimming  should  be  simplified  and  all  parts  should  be  sub- 
slantial  so  as  to  stand  fairly  rough  handling,  if  the  lamps  are 
\mforlunate  enough  to  receive  it,  and  they  usually  do. 

The  insulation  should  be  concentrated  at  the  fewest  possible 
points  and  should  be  reasonably  high  and  all  external  parts  of 
the  lamps  should  be  dead. 

It  is  also  very  important  that  the  design  permit  of  easy 
alignment.  And  further  it  goes  without  saying  that  a  lamp 
which  cannot  have  a  small  part  repaired  without  tearing  it  all  to 
pieces  is  hardly  to  be  considered  al  this  period. 

While  endeavoring  to  maintain  all  the  above  features  at  the 
highest  degree  of  excellence,  the  manufacturers  in  their  work 
■of  simplification  and  improvement  have  given  due  care  to  manu- 
facluring  lamps  of  various  types  as  similar  as  possible  in  design 
■consistent  with  the  various  classes  of  circuits  on  which  they  are 
to  be  operated.  This  is  of  the  utmost  importance  to  central 
station  men,    as   the  lower   frames,  tops,  centre    tubes,  globes, 


carbon  holders,  etc..  can  be  used  on  any  of  Ihe  different  types 
and  by  slight  modifications  any  one  of  the  lamps  can  readiU' 
be  converted  for  use  on  anv  of  Ihe  various  circuits. 

While  it  has  cost  thousands  of  dollars  to  mould  Ihe  different 
lamps  into  similarity,  yet  this  cost  to  the  manufacturer  has  been 
offset  by  a  mateiial  reduction  in  the  cost  cf  production  owing  to 
the  greater  number  of  similar  parts  which  can  be  manufactured 
at  one  time,  thus  greatly  facilitating  handling  of  stock  and  the 
distribution  of  parts  10  the  various  departments  employed  in  the 
manufacture  of  apparatus. 

The  advantages  from  this  important  achievement  of  modern 
arc  lamp  engineering  have  been  manifold  and  all  have  bene- 
fitted thereby. 

Mr.  Ryan  supplemented  Ihe  above  paper  by  a  brief  treatment 
of  the  "  Relative  Merits  of  Open  and  Enclosed  J^c  Lamps", 
illustrating  the  various  points  with  candle  power  and  illumi- 
-nation  curves.  The  lecture  was  concluded  with  a  number  of 
experiments  with  light  by  the  use  of  such  instruments  as  the 
polariscope,  spectroscope  and  other  projection  apparatus. 


PRICES  FOR  ELECTRIC  CURRENT  IN  GERMANY. 

Light  and  power  are  delivered  b\'  the  Actiengesellschaft 
Elektricilats,  Hagneck,  Switzerland,  station  under  the  following 
conditions: 

TARIFF    FOR    INCANDESCENT    LAMPS. 

10  C.-P.    16  c.-p.     25  C.-P.     32  C.-P. 

Fes.             FCS.  FCS.             FCS. 

More  than  1,000  hours  per  year. 13.50         21  33              42 

40010  1,000  hours  per  year. ...  10.50         16  25               32 

400  hours  per  year 7                10.50  16.50          21 

With  motors,  minimum  rale  ...    2.   o           4-50  7                9 
Rate  fer  use,  0.35  Fc.  per  kilowatt-hour. 

TARIFF    FOR   ARC   LAMPS. 
Pressure  about  35  volts. 

135  Fes.  per  year  and  per  lamp  of  from  10  to  12  amperes. 

180     "            "                       "                  "       15  "   17 

225     "            "                       "                  "      20  "   22         " 

TARIFF    FOR    ELECTRIC    MOTORS. 

Class  A,  applicable  to  motors  operated  eleven  hours  per  day. 

rV  h.-p.,  Fes.  270  per  h.-p.  and  per  rear,  Fes.  27.00 

'X    "       "     245      "  "   ■  "    61.25 


'A 


"  112.50 


One  to  100  horse-po'.ver  and  more  according  to  contract. 

Class  B,  applicable  to  motors  operating  continuously  day  and 
night. 

The  prices  mentioned  above,  with  an  increase  varying  up  to 
thirty  per  cent,  according  to  the  duration  of  the  work. 

Class  C,  applicable  to  motors  operating  only  during  the  day, 
and  not  during  the  hours  of  lighting. 

The  prices  given  above  wilh  reduction  of  thirty  per  cent. 

Class  D,  applicable  lo  motors  not  included  in  the  former 
classes — motors  operating  with  great  changes  of  load,  railway 
motors,  etc.  Special  agreements  are  made  in  each  case  in  con- 
sideration of  the  character  of  the  work. 


TESTS  OF  A  HIGH  TENSION  SWITCH. 

Some  interesting  tests  of  a  high  tension  switch  were  recently 
made  at  the  Colgate  power  house  of  the  Bay  Counties  Power 
Company,  in  Yuba  County,  California.  A  single-pole  switch  was 
connected  directly  across  the  40,000-volt  bus-bars  that  were  re- 
ceiving current  from  generators  having  a  rated  capacity  of  7,500- 
kilowatts  Ihrough  transformers  of  equal  capacity.  This  switch 
was  closed  and  opened  len  times  in  the  space  of  two  minutes  and 
it  opened  the  dead  short  circuit  each  time  safely  and  easily  and 
without  damage  to  the  switch,  transformers  or  lines. 

One  of  the  two  bay  lines  that  were  in  parallel  was  then  cut  out 
at  Colgate,  but  left  in  parallel  with  the  other  at  a  station  120 
miles  from  (Colgate,  and  the  switch  connected  across  this  line, 
thus  giving  240  miles  of  line  between  the  switch  and  bus-bars. 
The  switch  was  closed  and  opened  fifteen  limes  in  the  space  of 
three  minutes,  and  it  opened  the  short  circuit  each  time  safely 
and  easily  and  absolutely  without  damage  lo  transformers  or 
lines.  The  switch  opened  Ihe  short  circuit  the  twenty-fifth  time 
fully  as  well  as  the  first  time,  and  was  not  at  all  damaged  by  the 
extremely  severe  test  of  opening  a  dead  short  circuit  at  40,000 
volts,  with  generator  and  transformer  capacity  of  10,000  horse- 
power behind  il,  twenty-five  times. 


The  Slade  Electric  Company,  of  Quebec,  are  installing 
electric  light  in  the  Roman  Catholic  church  at  Sillery.  The 
same  firm  have  just  completed  the  installalion  of  2,500  lights  in 
the  Chapel  of  the  Ursulines,  Parlor  street,  Quebec. 
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NIAGARA  FALLS  GENERATING  PLANTS. 

In  a  paper  preseiitetl  at  the  last  convention  of  the 
American  Institute  of  Electrical  Engineers,  Mr.  H.  W. 
Buck,  consulting  engineer  lor  the  Niagara  Falls  Power 
Company,  gave  a  description  of  the  generating  plants 
now  being  installed  at  Niagara  Falls  and  of  the  plant 
on  the  Canadian  side  of  its  allied  company,  the  Cana- 
dian Niagara  Power  Company.  The  latter  plant  will 
be  looted  in  Queen  Victoria  Park,  about  1,500  feet 
above  the  Horse-Shoe  Falls,  the  intake  canal,  wheel- 
pit  and  discharge  tunnel  leading  to  the  foot  of  the  falls. 

The  unit  in  this  plant  will  be  of  7,500  kilow.itts  capa- 
city, and  the  generators  will  be  wound  for  12,000  volts 
three-phase.  The  frequencj-  will  be  retained  at  25 
cycles  for  the  sake  of  uniformity  wilh  the  .American 
plants  so  as  to  permit  of  parallel  operation.  In  select- 
ing a  unit  of  th's  large  size,  the  American  and  Cana- 
dian systems  were  regarded  as  one.  Since  this  is 
likely  to  reach  ultimately  an  output  of  several  thousand 
horse  power,  a  unit  of  10,000  h.p.  is  not  a  large  pro- 
porsion  of  the  whole,  and  is  not  too  large  an  amount  of 
power  to  concentrate  in  one  machine  from  the  stand- 
point of  convenience.  The  principal  advantage  in  a 
unit  of  this  size  over  the  smaller  one  is,  Mr.  Buck 
points  out,  in  the  reduction  in  cost  ot  development  per 
horse  power.      This  reduction  in  cost  results  from  : 

1.  Lower  cost  of  generator  per  horse  power. 

2.  Lower  cost  of  turbine  per  horse  power. 

3.  A  10,000  horse  power  unit  only  occupies  slightly 
more  space  than  one  of  5,000  h.p.  capacity,  w'hich  re- 
sults, for  a  given  plant  output,  in  great  reduction  in 
length  of  wheel-pit,  power  house  and  fore-bay,  and  a 
consequent  reduction  in  construction. 

The  generator  is  shown  in  assembly  in  Fig.  i.  It  is 
of  the  internal  revolving  field  vertical  shaft  type,  of 
General  Electric  manufacture.      Its  revolving  field  rintj 


Fig.  t. — 10,000  H.  p.  Three  Phase  Generator,  Canadian 
Power  House. 

is  built  up  of  punched  laminations,  boiled  together 
with  joints  lapped.  This  method  of  construction  gives 
a  uniform  and  definite  strength  of  ring  and  high  mag- 
netic permeability.  On  account  of  the  high  speed, 
250  r.p.m.,  the  generator  is  very  small  as  compared 
with  some  of  the  large  engine-driven  units,  its  over-all 
diameter  being  about  19  leet.  The  weight  of  the  re- 
volving part  of  the  machine  is  141,000  pounds,  with  a 
fly-wheel  effect  at  250  r.p.m.  of  2,000,000,000. 

The  generator  has  to  be  wound  directly  for  12,000 
volts  three-phase,  instead  of  2,300  volt  two-phase,  as 
in  the  American  plants.     This  high  voltage  was  select- 


ed, not  for  long  distance  transmission  but 
for  economy  in  distribution  to  power  users 
near  the  power  house.  In  distributing  large  amounts 
of  power  underground  from  a  2,300  volt  two-phase 
plant,  after  a  radius  of  about  one  mile  is  exceeded,  it 
becomes  cheaper  to  transform  to  12,000  volts  three- 
phase  and  distribute  at  this  voltage  than  to  supply 
power  directly  at  2.300  volts.        From  this  it    becomes 
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-Method  of  Interconnecting  Canadian  and  Ameri- 
can Power  Systems. 


evident  that  great  economy  results  from  the  direct  gen- 
eration of  the  higher  voltage.  For  long  distance  trans- 
mission step-up  tranformers  will  be  used  to  raise  the 
voltage  to  22,000,  40,000  or  60,000  volis. 

Fig.  2  show  the  method  which  will  be  adopted  for 
operating  in  parallel  the  American  and  Canadian  sys- 
tems. The  connection  will  be  nnda  by  trip'e  conductor 
cables  carried  across  the  upper  arch  bridge  over  the 
Niagara  Gorge.  The  paralleling  will  be  done  through 
step-down  Scott  connected  transformers. 


SHlisfaciory  orogress  is  being  made  on  the  power  tunn«?l  be- 
tween Lnke  Beautiful  and  Coquitlam  Lake  for  ihe  Vancouver 
Power  Company.  Mr.  W.  Meredilli  is  ronsu  ting  engineer  and 
Messrs.  Ironside,  Kannie  &  Cam|bell  the  contractors.  A 
tramway  for  hauling  supplies  is  a'so  being  constructed. 

The  St.  Francis  Power  Company  h  is  been  organized  to  de- 
velop a  water  power  at  Disraeli,  on  the  Quebec  and  Central 
Railway,  between  Sherbrooke  and  Ouebec.  This  power  is 
situated  near  lo  Black  Lake  and  Tholtord  Mines.  It  will  be 
possible  to  develop  about  2,000  h.p.,  which  it  is  proposed  to 
transmit  electrically  lo  power  users  in  the  locality.  The  Thct- 
ford  Mines  alone  use  about  2,000  h.  p.  and  are  said  to  be  now 
operating  very  uneconomically  by  means  of  small  steam  engines, 
which  are  not  only  inefficient  and  uneconomical,  but  require  a 
man  to  be  in  charge  of  each  one.  The  company  are  also  said  to 
be  paying  about  $4.50  a  ton  for  coal,  so  that  the  cost  per  h.  p. 
for  24  hours  will  probably  amount  to  $100.  By  using  electric 
power  the  company  could  probably  reduce  the  cost  by  about 
one-half.  Messrs.  Ross  &  Holgate,  consulting  engineers,  of 
Montreal,  have  been  employed  by  the  power  company  to  prepare 
the  plans  for  the  utilization  of  the  power.  The  company  are 
said  10  have  secured  the  ownership  of  all  water  powers  wilhin  a 
radius  of  thirty  miles  from  Disraeli. 
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ENGINEERING  BUILDING   QUEEN'S  UNI- 
VERSITY. 

The  Engineering  Building  now  in  course  of"  erection 
at  Queen's  University,  Kingston,  will  contain  the  cen- 
tral heating  and  electric  plants  and  the  departments 
of  Civil,  Electrical  and  Mechanical  Engineering.  Pro- 
vision will  also  be  made  in  this  building,  temporalily  at 
least,  for  the  Department  of  Forestry  and  Botany. 

The  boilers,  which  are   to   supply 

steam   for   heat  and  power  to  all  of  , 

the  various  college  buildings,  will 
be  located  in  a  suitable  wing  con- 
nected to  the  east  end  of  this 
building.  The  boilers  will  be  of 
various  types  representing  the  best 
practice.  The  students  will  thus 
get  a  practical  knowledge  of  the 
different  tj'pes  usually  found  in 
recently  constructed  plants.  One 
boiler  will  be  fitted  specially  for 
testing  and  experimental  work, 
capable  of  carrying  a  pressure  of 
200  lbs.  and  supplied  with  a  super- 
heater. The  draft  will  he  ob- 
tained bv  two  fans  direct-connected 
to  two  separate  engines  and  work- 
ing in  parallel. 

The  electric  plant  will  be  placed 
on  one  side  of  the  main  building 
adjoining  the  boiler  room.  This 
plant  will  supply  all  the  electricity 
required  for  light,  power  and  ex- 
perimental work. 

.Adjoining  the  electric  plant  on 
the  south  side  of  the  basement  are 
a  storage  battery  room  and  three 
laboratories  for  experimental  work 
in  electrical  engineering.  The 
storage  battery  will  be  of  sufTicient 
capacity  to  light  ihe  college  build- 
ings in  the  evening  when  required, 
and  when  the  electric  plant  will  not 
be  running.  It  will  also  be  used 
very  extensively  for  experimental 
purposes.  The  laboratories  will  be 
equipped  with  the  most  improved 
types  of  generators,  motors,  trans- 
formers, etc. 

On  the  norih  side  of  the  basement 
and  adjoinii'g  the  boiler  room  are 
two  laboratories  for  experimental 
work  in  thermodynamics  and  me- 
chanical engineering.  These  labora- 
tories will  be  equipped  with  the 
latest  types  of  steam  and  gas 
engines,  compressed  air,  etc.  There 
will  also  be  a  laboratorj-  in  the 
basement  for  measuring  the 
strength  and  elasticity  of  materials. 

The  first  floor  will  contain  the 
various  botanical  laboratories,  lec- 
ture rooms,  library,  cloak  rooms 
and  janitor's  room.  On  the  second 
floor  will  be  the  engineering  lecture 
rooms,  library  and  research  room. 
The  third  floor  will  be   devoted  en- 


tirely  to   draughting,    with  the   exception  of  two   smal 
rooms  for  blue-printing  and   photographic  work. 


A  five  year  contract  for  the  supply  of  electric  power  to  operate 
the  new  pump  at  the  high  level  waterworks  reservoir  in  Mon- 
treal has  been  awarded  to  the  Lachine  Rapids  Hydraulic  & 
Land  Company.  The  price  is  $20  per  horse  per  year,  making 
the  cost  for  400  h.  p.  for  the  period  mentioned  $40,000. 
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\    QUESTIONS  AND  ANSWERS 

"A.  S.",  Houston,  iMinii.:  Would  you  please  give 
answers  to  these  questions  in  your  October  issue  ? 
(i)  What  would  be  the  number  of  the  wire  you  would 
use  for  the  mains  of  an  incandescent  lamp  circuit, 
carrying  current  for  fifteen-hundred  incandescent  lamps, 
the  voltage  of  each  lamp  being  iio,  and  the  candle 
power  16?  (2)  What  would  be  the  necessary  capacity 
of  the  dynamo  used  to  run  the  above  circuit?  (3)  What 
would  be  the  horse-power  of  a  steam  engine  used  to 
run  the  dynamo,  when  the  dynamo  is  loaded  to  its  full 
capacity  ? 

Ans  :  (1)  In  the  absence  of  advice  as  to  the  relative 
location  of  the  lights  and  the  distances  between  the 
various  groups,  also  as  to  the  character  of  the  system, 
direct  or  alternating,  two  wire  or  three  wire,  single 
phase  or  multiphase,  it  is  impossible  to  answer  you 
intelligently,  though  we  presume  it  is  alternating  three 
wire,  in  which  case  it  will  usually  be  found  desirable  to 
locate  your  transformers  so  that  the  largest  wire  re- 
quired will  not  be  over  No.  4  or  No.  6.  (2)  Assuming 
that  you  are  using  lamps  consuming  60  watts  each,  the 
machine  would  need  to  deliver  to  the  lamps  60x1500  = 
90  k.w.  Allowing  for  line  losses,  and  also  for  those  in 
the  transformers  if  your  system  is  alternating,  the  gen- 
erator would  need  to  have  a  capacity  of  100  to  1 10  k.w., 
these  figures  being  based  on  the  supposition  tha'  all 
the  lamps  are  burning  at  once;  if  this  is  not  the  case 
they  can  be  reduced  accordingly.  (3)  Assuining  that 
the  dynamo  is  delivering  100  k.w.  to  the  line,  and  that 
the  combined  efficiences  of  it  and  the  driving  mechan- 
ism is  85  per  cent.,  the  engine  would  need  to  deliver 
1 00    1 000 
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157,  or  say  160  horse  power. 


"Reader"  asks:  Does  a  three-phase  generator  wound 
for  10,000  volts  mean  that  each  phase  used  separately 
gives  10,000  volts,  or  does  it  mean  10,000  volts  be- 
tween each  of  the  three  wires  on  the  three-phase  trans- 
mission line  ? 

Ans:  If  the  windings  of  the  generator  are  connected 
delta  or  mesh  fashion,  they  are  each  designed  to  pro- 
duce the  rated  potential  of  the  machine,  in  your  case 
10,000  volts,  and  if  they  were  used  separately  each  as 
an  independent  single-phase  system  they  would  each 
give  this  pressure,  but  if  the  machine  is  designed  with 
its  windings  connected  star,  the  three  windings  each 
then  produce  only  1  or  .577   times   that  of  the  terminal 

voltage  of  the  generator,  which  would  in  this  case  be 
5,770  volts.  These  connections  you  will  note  are  in  all 
cases  made  in  the  machine  itself,  and  do  not  affect  the 
ouiside  line,  which  in  either  event  has  10,000  volts  be- 
tween any  two  of  the  three  wires  composing  it. 


"J.B.":  Is  50  cycle  three-phase  apparatus  one  of  the 
standards  or  is  it  likely  to  become  the  standard  for 
light  and  power  work  ?  Do  220  volt  lamps  flicker  on  a 
50  cycle  circuit  ? 

Ans:  Apparatus  of  this  frequency  is  not  standard  on 
this  continent,  nor  do  present  indications  point  towards 
its  coming  into  more  general  use,  though  there  are,  of 
course,  some  plants    installed    here;     it   has   been  used 


quile  frequently  in  European  practice.  220  volt  incan- 
descent lamps  are  satisfactory  ot.  60  cycle  circuits, 
though  they  begin  to  exhibit  flickering  when  run  at  a 
frequency  of  40.  We  do  not  know  of  any  50  cycle 
plants  which  are  using  them,  though  it  is  probable  that 
they  would  give  satisfaction,  except  perhaps  in  situa- 
tions where  there  was  a  fast  moving  object  in  front  of 
the  light. 


"  R.  S.",  Halifax  :  Can  1  use  ammeters  and  watt- 
meters built  for  testing  on  iio  volts  for  2,080  volt 
primaries  ? 

Ans. — We  see  no  objection  to  your  using  ammeters 
in  this  way,  provided  precautions  are  taken  to  insulate 
the  case  from  the  ground,  as  it  is  possible  that  the  in- 
sulation in  the  instrument  is  not  sufficient  to  withstand 
the  tendency  to  ground,  especially  if  there  be  any  leaks 
in  the  primary  line.  The  wattmeters  can  also  be 
used  in  this  way,  a  potential  transformer  being  inserted 
in  the  voltage  leads  so  as  to  bring  the  voltage  across 
them  within  the  limits  of  the  instrument.  The  reading 
will  naturally  have  to  be  multiplied  by  the  ratio  of  this 
transformer. 


"  Dynamo  "  asks  :  Can  1  use  an  enclosed  arc  lamp, 
6.6  amperes,  for  series  circuits,  on  the  same  lines  as 
open  arc  lamps  ? 

Ans. — Yes,  there  is  no  objection  whatever,  provided 
the  amperage  is  the  same.  You  should  note  that  the 
open  lamp  takes  50  x  6.6  =  330  watts,  while  the  enclosed 
type  consumes  80  x  6.6,  or  528,  which  means  that  the 
change  results  in  your  furnishing  lamps  of  a  larger 
power  consumption  than  was  probably  contracted  for, 
or  in  other  words,  that  the  lamp  capacity,  though  not 
the  actual  output  of  the  machine,  is  reduced  in  that 
proportion. 


W.  H.  Smith  :  What  is  the  difference  between  the 
terminal    and  the  receiver  pressure  of  a  steam  engine  ? 

Ans. — The  terminal  pressure  is  that  in  the  cylinder 
at  the  expiration  of  the  stroke,  just  before  the  opening 
of  the  exhaust  valves.  The  receiver  pressure, as  the  name 
indicates,  is  that  in  the  receiver  or  chamber  between 
the  cylinders  of  compound  engines. 


"  Subscriber  "  :  How  can  I  be  sure  that  the  con- 
nections of  two  machines  are  correct  for  running'  in 
parallell  ?  What  will  happen  it  one  starts  to  run  as  a 
motor  ? 

Ans. — The  simplest  way  to  make  absolutely  certain 
that  everything  is  in  readiness  for  parallell  operation 
is  to  raise  the  brushes  or  otherwise  open  the  armature 
circuit  only  of  one  machine,  and  then  to  close  all  the 
switches, thus  exciting  its  field  from  the  other  generator. 
If,now,the  switches  be  opened  and  the  second  armature 
circuit  closed  both  machines  will  come  up  with  the  cor- 
rect polarity.  If  when  they  are  running  in  parallel  one 
field  gets  weak  and  that  machine  starts  to  run  as  a  motor 
nothing  special  will  happen,  provided  the  field  does  not 
get  too  weak  and  thus  too  much  current  flow.  It  it  does, 
the  fuses  or  circuit  breakers  will  operate,  and  save  the 
equipment  from  actual  damage. 


"  Power  House  Assistant"  asks  :  W'hat  is  the  little 
curl  of  pipes  found  under  nearly  all  steam  guages  put 
there  for  ? 

Ans. — It  is  used  to  retain  water,  condensed  from  the 
steam,  which  cannot  get  away  because  it  cannot  run 
over  the  uphill  portion  of  the  circle.  Such  a  device 
should  always  be  installed  with  every  steam  guage,  as 
the  entrapped  water  prevents  the  hot  steam  from  reach- 
ing and  damaging  the  instrument. 
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I  TELEGRfirH/TELErHONE  | 

THE    BELL    TELEPHONE    COMPANY 
IN    TORONTO. 

In  order  to  meet  the  requirements  of  their  growing 
business  in  Toronto,  the  Bell  Telephone  Company  have 
found  it  necessary  to  enlarge  their  Exchange  on  Tem- 
perance street.  The  addition,  which  is  now  under  way, 
consists  of  a  new  building  45  by  80  feet,  and  in  ex- 
ternal appearance  an  exact  duplicate  of  their  present 
building.  The  upper  flat  of  the  new  building  isintended 
for  operating  purposes,  and  in  it  will  be  installed  a  new 
central  energ}-  sv\  itchboaid.  .Xlter  the  present  sub- 
scribers have  been  transferred  to  the  new  board,  the 
wall  dividing  the  two  buildings  will  be  taken  down  and 
the  present  operating  room  used  for  the  accommodation 
of  the  long  distance  switchboard  and  the  future  growth 
of  the  business.  The  new  board  will  have  a  capacity 
of  8,000  subscribers,  or  nearly  double  that  of  the  pre>.ent 
board. 

As  the  Noi  th  Toronto  and  Parkdale  branches  are  al- 
ready equipped  with  central  energy  type  switchboards, 
the  inauguration  of  this  system  at  the  Temperance 
Street  Exchange willplace  the  entire  city  on  an  absolute- 
ly modern  system,  by  which  the  ringing  of  the  bell  when 
calling  Central  will  be  done  away  with. 

The  second  storey  of  the  combined  building  will  be 
devoted  to  the  power  plant  and  distributingdeparlments, 
and  the  business  offices,  now  on  the  second  floor,  will 
be  removed  to  the  ground  floor.  Increased  accommo- 
dation will  also  be  provided  for  the  operating  staff. 

When  the  extension  is  completed,  the  Exchange  will 
be  sufficiently  large  to  provide  for  the  prospective 
growth  of  the  compan\'s  business  for  some  yeais  to 
come,  and  in  point  of  equipment  it  will  be  second  tonone. 


serves  the  double  purpose  of  telegraph  blank  and  enve- 
lope. This  combination  is  used  by  all  the  Great  North- 
western Telegraph  Company's  offices. 

The  loss  sustained  in  the  removal  of  Mr.  Cox  is 
keenly  felt  by  the  company.  In  a  personal  letter  to  him 
Mr.  H.P.  Dwight,  president  and  manager  of  the  com- 
pany,expressed  his  deep  regret  that  he  should  have  de- 
cided to  retire  from  the  compan)',  at  the  same  time  re- 
ferring to  the  satisfactory  manner  in  which  he  had  dis- 
charged his  duties.  At  the  annual  meeting  of  the  com- 
pany held  a  fortnight  ago  a  resolution  was  passed 
laudatory  of  the  faithful  services  and  abilities  of  Mr. 
Cox,  who  in  his  new  field  carries  with  him  the  hearty 
wishes  of  numerous  friends  in  Toronto. 

Mr.  G.  D.  Perry,  secretary  and  auditor  of  the  com- 
pany, succeeds  Mr.  Cox,  having  been  appointed  secre- 
tary-treasurer and  superintendent  of  supplies. 


RESIGNATION  OF  MR.  ARTHUR  COX. 

Within  the  past  month  the  announcement  was  made 
of  the  resignation  of  Mr.  .Arthur  Cox,  superintendent 
of  supplies  and  treasurer  of  the  Great  Nonh-Western 
Telegraph  Company.  For  personal  and  private  rea- 
sons Mr.  Cox  decided  to  sever  his  connection  with  the 
company,  with  which  he  had  been  connected  for  27 
years.      It  is  his  intention   to  return  to  England. 

Mr.  Cox  came  to  Canada  nearly  thirty  years  ago, 
with  the  intention  of  following  his  profession  as  an 
artist,  but  finding  the  talent  of  the  artist  not  appreci- 
ated in  Canada  as  the  calling  deserved,  he  turned  his 
attention  to  a  commercial  life.  Obtaining  a  situation 
with  the  Great  North-Western  Telegraph  Company,  he 
was  quickly  promoted  from  one  position  to  another, 
until  finally  receiving  an  appointment  to  the  dual  posi- 
tion of  treasurer  and  superintendent  of  supplies.  These 
are  two  of  the  most  important  positions  in  the  gift  of 
the  company.  The  supply  department,  which  has  to 
cater  for  2,000  offices,  has  been, under  Mr.  Cox's  super- 
vision, created  into  a  model  of  methodical  and  precise 
management.  The  ability  shown  hy  him  in  the  dis- 
charge of  his  duties  was  frequently  commended  by  the 
management. 

Mr.  Cox  is  also  an  inventor  of  some  note,  one  of  the 
most  valuable  of  his  inventions  being  "Cox's  Patent 
Infold",    an    ingenious    device    which,    in    one     sheet, 


OLD-TIME  TELEGRAPHERS'  ASSOCIATION. 
Ttie  twenty-second  re-unlon  of  the  Olii-Tinie  Telej^rHpliei  s' 
and  Historical  Association  and  the  Society  o(  the  United  Stales 
Military  Corps  was  held  at  Salt  Lake  City,  Utah,  on  September 
10,  11  and  12.  About  200  members  were  in  attendance  and  a 
meeting  of  profit  and  pleasure  was  the  result.  The  report  of  ihe 
secretai y-txeasui  er  showed  a  membership  01  one  thousand,  with 
a  larj^e  list  of  applicants  for  membership.  The  age  limit  for 
admission  was  raised  to  25  years.  This  action  was  deemed 
necessary  in  Older  to  keep  the  membership  down  to  a  reason- 
able limit.  Milwaukee  was  selected  as  the  next  meeting  place, 
in  September,  1903.  The  executive  committee  was  enlarged 
and  now  stands  as  follows  :  L.  B.  McFarlane,  Montreal  ;  G.  H. 
Corse,  Ogden,  X.  Y.  ;  H.  C.  Hope,  St.  Paul  ;  H.  J.  PeUingill, 
Boston. 


SHORT-CIRCUITS. 

Hamilton  Bros,  have  a  telephone  service  between  Singhampton 
and  Glen  Huron  and  the  station  at  Smilhdale.  It  is  now  proposed 
to  extend  the  system  to  Collingwood. 

The  Nipissing  Telephone  Company,  of  Sturgeon  Palls,  Ont., 
has  been  incurpoiated,  with  a  capital  of  §5,000.  Me>srs.  C.  \V. 
Rantaul,  jr.,  and  A.  J.  Young  are  directors. 

Mr.  J.  C.  Shields,  ofAshcroft,  B.  C,  has  secured  from  the 
Dominion  Government  the  contract  for  the  construction  of  the 
telegiaph  line  between  the  150-Mile  House,  Cariboo,  and  Oues- 
nell  Forks.     The  distance  is  about  70  miles. 

Mr.  Anselm  Boyer,  C,  E.,  has  been  appointed  superintendent 
of  Government  telegr;>ph  and  cable  lines  in  Quebec  and  the  Mari- 
time Provinces.  Mr.  Boyer  was  one  of  the  engineers  who  laid 
out  the  route  of  the  telegraph  line  to  Dawson. 

.A  company  has  been  formed  in  Lafayette,  Ind.,  to  manufacture 
a  pocket  telephone  .  The  receiver  is  shaped  so  that  one  hears 
and  talks  in  it.  An  a'uminum  box  is  fastened  to  a  telephone  pole, 
a  key  fits  this  box,  and,  when  inserted,  calls  the  telephone  ex- 
change. It  is  claimed  that  the  invention  will  be  of  great  utility 
in  cities  for  policemen  in  summoning  help  or  sending  fire  alarms, 
and  can  be  used  on  street  car  lines. 

The  Great  Nothwestern  Telegraph  Company  held  its  annual 
meeting  in  Toronto  recently,  at  which  directors  and  oflficials 
were  elected  as  follows  :  H.  >P.  Dwight,  president  and  general 
manager;  Adam  Brown,  vice-president;  H.  N.  Baird,  Col.  R.  C. 
dowry,  Richard  Fuller,  James  Hedley,  .A  S.  Irving,  and  W.  C. 
Matthews,  directors;  Geo.  D.  Perry,  secretary-  treasurer  and 
superintendent  of  supplies;  A.   C.  McConnell,  auditor. 

.After  wrestling  with  the  telephone  question  for  some  months, 
a  special  committee  of  the  Ottawa  city  council  has  recommended 
that  the  council  enter  into  an  agreement  with  the  Bell  Telephone 
Company  for  the  continuation  of  a  telephone  system.  The  rate- 
payers voted  in  favor  of  the  establishment  of  a  civic  telephone 
system,  but  apparently  the  accomplishment  of  this  was  surrounded 
by  too  many  obstacles  to  be  undertaken  by  the  council.  The 
Bell  Company  will  probably  be  asked  to  enter  into  a  new  agree- 
ment more  favorable  to  subscribers  than  Ihe  old  one.  .A  rate  of 
$40  per  annum  for  business  places  and  $25  lor  residences,  with  a 
reduction  of  $jo  where  three  year  contracts  are  entered  into,  is 
spoken    of. 
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THE  PREFERENTIAL  TARIFF. 

The  news  comes  from  Berlin  lli;it  the  German  customs 
authorities  will  in  future  require  certificates  o(  origin  in 
the  case  of  American  grain.  This  is  regarded  as  a  re- 
taliator)'  slap  at  Canada  for  having  granted  preferential 
duty  on  British  goods  coming  into  this  country.  The 
Dominion  should  now  demand  a  certificate  of  origin  in 
the  case  of  all  imports  from  Great  Britain.  This  would 
have  the  effect  of  shutting  out  large  quantities  of  Ger- 
man goods  which  now  find  their  way  into  Canada  as 
British  imports  and  get  the  benefit  of  the  preference 
which  was  intended  to  apply  only  to  British  manufac- 
tures. The  statement  is  made,  on  what  appears  to  be 
good  authority,  that  many  German  manufactured  goods 
are  shipped  into  England,  where  the  assembling  of  the 
parts  is  done,  after  which  the  goods  are  exported  to 
Canada  and  receive  the  benefit  of  the  preference.  At 
present  there  is  nothing  to  prevent  such  a  practice 
either  by  Germany  or  other  countries.  Means  should 
be  adopted  to  prevent  the  preference  being  accorded  to 
any  but  bona  fide  British  goods. 


EXHIBITS  AT  TORONTO  EXHIBITION. 

In  our  notes  in  last  issue  on  the  display  in  the  Ma- 
chinery Hall  at  the  Toronto  Industrial  Exhibition  two 
exhibits  were  inadvertently  overlooked.  The  most 
conspicuous  exhibit,  perhaps,  was  that  of  the  Canada 
Fovuic'ry  Company,  which  is  controlled  by  the  Canadian 
General  Electric  Company.  Their  display  occupied  a 
space  extending  along  the  entire  side  of  the  west  end  of 
the  building.  Behind  snow  white  columns  was  an 
elaborate  display  of  the  products  of  the  company, 
including  waterworks  supplies,  combination  and  single 
drinking  fountains,  ornamental  iron  work,  wrought 
iron  fences,  etc.  An  interesting  feature  was  a  freight 
car  truck,  one  of  an  order  of  one  hundred  for  the  Canada 
Northern  Railway;  and  another  object  of  interest  was  a 
sample  of  the  great  forges, part  of  the  equipment  of  the 
new  forge  shop  of  the  Canada  Foundry  Company  at 
Toronto  Junction.  There  was  shown  an  automatic  cold 
pressed  nut  machine  in  operation,  claimed  to  be  the  only 
one  of  its  kind  in  Canada,  and  an  automatic  screw 
machine  making  3x3/2  cap  screws.  .'\t  night  the  ex- 
hibit was  brilliantly  illuminated  by  the  latest  type  of 
C.   G.   E.  enclosed  arc  lamps. 

The  A.  R.  Williams  Machinery  Company  had  a  good 
display  of  iron  and  wood  working  machinery,  machin- 
ists' tools,  etc. 


AQUEDUCT  THROUGH  A  MOUNTAIN. 

The  Vancouver  Power  Company,  a  corporation 
allied  to  the  British  Columbia  Electric  Railway  Com- 
pany, which  owns  all  of  the  tramways  in  British  Colum- 
bia, will  soon  undertake  a  novel  piece  of  hydraulic  en- 
gineering work  in  connection  with  an  electric  trans- 
mission project.  A  water  power  electric  generating  sta- 
tion is  to  be  located  near  the  headwaters  of  the  Coquit- 
1am  River,  and  to  add  to  the  supply  of  water  furnished  by 
a  dam  it  is  proposed  to  lap  a  lake  at  an  altitude  of 
2500  feet  above  the  sea.  Instead  of  laying  a  pipe  line, 
the  company  will  diive  an  inclined  tunnel  through  a 
mountain  of  solid  rock.  The  bore  will  be  3  by  8  feet, 
and  2'/z  miles  in  length.  The  cost  of  the  tunnel  is 
estimated  at  $350,000. 
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The  Gas  Conipanj-  have  the  same  trouble  to  face  now  that 
electrical  companies  have  had  in  the  past,  viz.,  "overloading  of 
coiuluctors".  Owing  to  rapid  installations  of  gas  stoves,  etc., 
partly  helped  by  the  coal  strike,  the  pressure  in  certain  localities 
is  very  pooi'. 

.Anent  a  fire  which  occurred  in  Montreal  some  months  ago, 
caused  by  high  tension  entering  the  premises  through  a  break- 
down in  transfcimer  and  owing  to  a  taiclty  connection  near  main 
switch  causing  fire;  we  understand  there  is  a  probability  of  the 
insurance  companies  going  to  law  over  the  matter,  to  hold  the 
Lighting  Company  responsible.  Without  any  comment  on  the 
points  at  issue,  it  does  not  seem  fair  that  when  the  insurance 
companies  are  so  decidedly  indifferent  to  the  appointing  of  an 
official  inspector  (owing  chiefly  to  expense  of  such),  that  they 
should  squeal  when  they  get  hit. 

Poor  Jnck  Roberts,  whose  body  was  found  in  the  Lachine 
Canal  recently,  will  be  remembered  by  many  of  the  old  boys  of 
the  Royal  Electric  Company.  He  was  one  of  their  interior  wire- 
men  and  a  leading  hand.  After  leaving  their  employ  he  acted 
for  quite  a  time  in  a  similar  capacity  with  the  Montreal  Electric 
Company,  and  finally  was  employed  by  the  Lachine  Rapids  Com- 
pany on  switchboard  work,  with  whom  he  continued  up  to  the 
date  of  his  death. 

Quite  a  number  of  contractors  are  of  the  opinion  that  a  9  hour 
day  would  be  sufficient  for  their  interior  wirenien,  and  the  chances 
are  that  if  the  wirenien  put  in  such  a  request  generally,  it  would 
be  acceded  to.  Saturday  afternoons,  which  are  granted  by  some 
employers,  could  no  doubt  also  be  made  universal. 

A  glance  at  the  civic  finances  of  Ottawa  would  suggest  that  in 
common  prudence  the  municipal  telephone  exchange  scheme 
should  be  shelved,  at  least   for  a  while. 


AMERICAN  STREET  RAILWAY  ASSOCIATION, 
As  we  go  to  press  the  twenty-first  annual  meeting  of  the 
American  Street  Railway  Association  is  in  progress  at  Detroit, 
Mich.,  the  programme  covering  October  8,  9,  and  10.  Among 
the  papers  to  be  presented  are  the  following:  "Steam  Turbine 
Engines,"  by  E.  H.  SnifTen,  New  York;  "The  Adjustment  of 
Damage  Claims,"  by  M.  B.  Starring;  "The  Transportation  of 
Light  Express  and  Parcel  Delivery,"  by  George  W.  Parkir, 
Detroit  L'nited  Railway.  There  is  a  large  exhibi'ion  of  street 
railway  supplies. 


THE  PORTAGE  LA  PRAIRIE  PLANT. 

roKiAi;K   r.A   I'kairik,   .Si-it.   joth,  1902. 
Editor  Electrical  News  : 

Dear  Sir: — I  notice   in  your  September   number  exception  is 
taken  to  the  description  of  the  Portage  Electric  Company's  plant. 
I  would  say  in  reply  that  the  description  applies  to  the  plant  as 
It  is  at  the  present  time,  and  not  as  it  was  ten  years  ago. 
Yours  truly, 

F.  W.   Clavton,   Manager. 


The  Browning  Engineering  Company,  of  Cleveland,  Ohio,  has 
recently  purchased  from  the  Weslinghou>e  Electric  &  Manu- 
facturing Company  a  large  number  of  railway-type  crane  motors, 
ranging  in  capacity  from  25  to  50  horse-power. 

The  cioss  aims  on  the  redwood  poles  commonly  used  for  the 
electric  transmission  lines  of  the  Pacific  Slope  arc  of  6x6-inch 
kiln  dried  Oregon  pine,  subjected  to  a  temperature  of  220  de- 
grees Kahr.  for  several  hours  in  a  bath  of  asphaltum  oil.  The 
redwood  poles  are  cut  from  young  trees,  not  more  than  four 
from  the  one  tree,  and  are  counted  on  to  last  25  to  35  years. 

The  Steel  Storage  &  Elevator  Construction  Company  has 
adopted  electric  power  distribution  for  a  large  grain  elevator 
wh  ch  will  be  erected  for  the  Canadian  Pacific  Railway  at  Fort 
William,  Ontario.  A  recent  purchase  from  the  Westlnghouse 
Electric  &  Manufacturing  Company  includes  a  direct  current 
generator  and  a  number  of  direct  current  motors  for  the  operation 
of  this  elevator. 
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ASSESSMENT  OF  GAS  AND  ELECTRICAL 
COMPANIES. 

Judges  McDougall,  McCrimmon  and  McGlbbon  gave 
judgment  on  October  4th  in  the  appeal  of  the  Toronto 
Railway  Company,  Consumers'  Gas  Company,  Bell 
Telephone  Company,  Toronto  Electric  Light  Company, 
and  Toronto  Incandescent  Light  Company  against  their 
assessments  by  the  city  officials.  The  judgment  is 
against  the  companies. 

The  contention  of  the  companies  concerned  was  that 
under  the  clause  in  the  Assessment  Act  of  1902  exempt- 
ing rolling  stock,  the  machinery  and  appliances  in  their 
buildings  were  not  assessable.  They  claimed  that  the 
exemption  applied  to  the  rolling  stock  and  all  their 
plant  and  appliances  save  those  existing  on  or  situate 
upon  the  streets,  roads,  highways,  lanes,  and  other 
public  places  of  the  municipality.  The  judgment  hinged 
on  the  interpretation  of  sub-section  4,  which  reads 
"Save  as  aforesaid  rolling  stock,  plant  and  appliances 
of  companies  mentioned  in  sub-section  2  hereof,  shall 
not  be  land  within  the  meaning  of  the  Assessment  Act 
and  shall  not  be  assessable."  The  judges  point  out 
that  the  construction  which  the  companies  desire  to  have 
placed  on  sub-section  4  would  be  unjust  and  inequitable, 
and  contrary  to  the  principles  underlying  the  Assess- 
ment Act.     The  judgment  concludes  as  follows  : 

"The  conclusion  of  the  matter  then  is,  that  the  words 
'plant  and  appliances'  used  in  sub-section  4  must  be 
confined  to  any  plant  and  appliances  located  upon  the 
streets,  roadways  and  highways  and  other  public  places 
in  the  municipality ,  such  words  taking  this  limited 
meaning  because  they  must  be  referred  to  the  words 
'rolling  stock'  which  immediately  precede  them  in  the 
same  sub-section,  and  because  it  was  manifestly  the  in- 
tention of  the  Legislature  in  enacting  a  new  section  18 
of  the  Assessment  Act,  to  deal  only  with  the  method 
of  assessing  so  much  of  the  property  ot  the  companies 
named  in  sub-seciion  2  as  v\  as  situated  upon  the  public 
streets  of  the  municipality. 

"This  is  the  unanimojs  finding  of  the  Board  of  Judges 
upon  the  c  nstruction  of  the  Statute  of  1902,  but  is  not 
the  formal  judgment  to  be  delivered  upon  the  appeals 
pending.  The  formal  judgment  will  be  pronounced 
after  hearing  the  evidence  upon  the  appeals  when  the 
figures  of  the  assessment  of  the  propertv  involved  in  the 
different  appeals  will  be  determined.  The  opinion  of 
the  judges  upon  the  construction  of  the  statute  is  issued 
in  adv.ince  at  the  request  of  the  parties." 


PERSONALS. 

It  is  understood  ih.it  Mr.  .Alex.  Siorer  lias  received  the  appoint- 
ment ol  cliief  engineei  for  the  Kin^  Edward  Hotel,  Toronto,  at  a 
salary  of  $1,200  per  year. 

T.  W.  Rawling,  of  Annapo'is,  .\'.  S.,  has  resigned  his  position 
with  the  Cape  Breton  Electric  Co.  to  take  a  responsible  position 
with  the  South  Shore  Railway  Co. 

Mr.  R.  H.  Henelier  has  resigned  as  president  and  director  of 
the  Sherkrocke  Gas  &  Water  Company,  of  Sherbrooke,  Que., 
and  has  been  succeeded  by  Judge  White. 

Mr.  Clarence  Thomson  has  resigned  the  position  which  he  has 
held  tor  some  years  in  the  Patent  Department  at  Ottawa,  to  join 
his  father,  Mr.  Fred  Thomson,  in  the  electrical  manufacturing 
business  in  Montreal. 

Sylvester  Potter,  c'.iief  electrician  for  the  Toronto  Railway 
Company,  a  fortnight  ago  tendered  his  resignation,  which  was 
accepted  by  the  company.  Mr.  Ewen  Mackenzie,  a  brother  of 
the  president  of  the  company,  is  now  in  charge  of  the  department, 
but  it  is  understood  that  the  appointment  is  only  temporary  until 
a  suitable  person  can  be  found  to  succeed  Mr.  Potter. 


AUTOMATIC  CAR-TYPE  CIRCUIT-BREAKER. 

The  protection  of  railway  motor  equipments  by  the  use  of  a 
fuse  has  until  recently  been  the  standard  practice  and  recom- 
mendation of  electrical  manufacturing  companies.  The  results 
obtained  have  been  satisfactory  only  to  a  limited  degree,  as  the 
fuse  frequently  fails  to  blow  at  the  proper  time,  or  to  give  the 
equipment  the  best  protection  under  all  conditions  of  service. 
The  necessity  of  carrying  extra  fuses,  as  well  as  the  inconveni- 
ence ol  stopping  the  car  to  replace  a  blown  out  fuse,  is  more  or 
less  of  an  objection  to  this  method,  and  many  of  the  largest 
street  railway  companies  have  replaced  the  fuse  block  with  the 
automatic  car  circuit-breaker.  This  practice  oflers  better  pro- 
tection to  the  equipment,  as  it  reduces  to  a  minimum  the  possibil- 
ity of  injury  to  the  apparatus  arising  from  the  carelessness  of  the 
motorman  in  improperly  cutting  out  resistance — the  circuit- 
breaker  will  open  autoinalically  when  the  current  reaches  the 
value  for  which  it  is  set. 

The  automatic  car  circuit-breaker  manufactured  by  the  West- 
inghouse  Electric  &  Manufacturing  Company  is  claiined  to  perform 
the  function  of  the  fuse  block  by  opening  an  overload  or  short- 
circuit;  it  also  replaces  the  platform  or  canopy  switch,  in  that  it 
provides  a  hand  opening  for  the  circuit.  In  construction  the 
instrument  is  thoroughly  fire-projf,  of  the  best  material  and 
workmanship  throughout,  and  all  parts  are  interchangeable.  Its 
design  prevents  any  arcing  at  the  current-carrying  contacts,  as 
the  arc  is  broken  on  extra  contacts  especialh-  provided  for  the 
purpose,  and  assisted    by  a    powerful    magnetic    blow-out    which 


Ai;tom.\tic  Car-Tvpe  Circuit-Breaker. 

will  open  the  severest  short-circuit  without  damage.  The  break- 
er is  calibrated,  and  can  be  set  to  open  at  ;inv  current  within  the 
limit  of  Its  range.  The  automatic  opening  device  Is  said  to 
Insure  absolute  cert.iinty  in  opening  when  the  current  reaches 
the  predett'rmined  value — a  fe.Uure  not  found  In  any  laich  device, 
pii  ticular'.y  if  it  Is  exposed  to  such  weather  conditions  as  are 
found  In  the  vestibtile  of  a  street  car. 


NEW  INDUCTION  MOTOR  METER. 
A  p  itent  has  b.en  granted  to  Mr.  G.  L.  Gowland,  of  Pet,  r- 
borougli,  Onl  ,  for  an  Induction  motor  meter.  One  object  Is  to 
provide  a  meter  having  a  large  range  and  pro\iJed  with  a  lotat- 
ing  armniure  that  shall  run  at  a  speed  exactly  proportionate  to 
the  amount  of  current  pa  sing  through  the  meter.  Another  object 
is  to  provide  a  meter  which  will  work  equally  well  with  either 
inductive  or  non-inductive  loads.  This  meter,  Mr.  Gowland  re- 
marks, should  not  be  confounded  with  any  meter  having  the  usual 
so-called  "go-degree  lag,"  or  any  similar  phenomena.  It  differs 
from  such  a  meter  in  this  respect,  namely,  that  the  flux  produced 
at  the  poles  of  the  magnets  on  the  so-called  "voltage"  side  of  the 
meter  is  a  stationary  flux  and  is  not  of  a  revoluble  nature. 
He  obtains  the  rotation  of  the  disk  partly  bj'  using  a  so-called 
"voltage-magnet,"  the  core  of  which  is  split  into  two  members 
and  a  flat  bar  of  copper  inserted  there-between.  Mr.  Gowland 
states  that  he  has  found  that  a  flux-plate  composed  of  thin  sheets 
of  laininae  or  copper  disposed  in  planes  p.irallel  with  each  other 
and  also  parallel  with  the  plate  when  excited  by  a  magnet  in 
immediate  proximity  to  said  plate  produces  a  considerable  rota- 
tive effect.  The  effect  appears  to  be  governed  largely  by  the 
amperage  rather  than  by  the  voltage  of  the  current.  With  a 
meter  of  the  type  described,  the  aluminium  disk  need  not  be  placed 
S3  near  the  magnet-poles  as  is  required  in  most  other  meters. 
This  fact  presents  the  considerable  practical  advantage  that  par- 
ticles of  dust  or  dirt  accumulating  upon  the  plate  do  not  interfere 
with  its  action,  and  any  slight  distortion  of  the  disk  is  less  object- 
ionable than  is  the  case  with  ordinary  meters. 
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ELECTRIC  TRACTION  IN  SOUTH  AFRICA. 
During  the  progress  of  the  Boer  war  there  was  con- 
structed the  Camps  Bay,  Cape  Town  and  Sea  Point 
Tram  way, an  electric  road  of  nine  miles  in  length  extend- 
ing from  Round  Church  to  Burnside  Road,  in  South 
Africa.  The  work  was  executed  by  Messrs.  Dick,  Kerr 
&  Company,  Limited,  of  London,  England,  who  have 
recently   established  a  branch  in    Canada.      In  addition 


Round  Church,  Sea  Point,  on  the  south-west  of 
Cape  Town,  the  line  commences  on  an  easy  ascent,  hut 
though  gradual,  it  has  reached  at  the  end  of  the  first 
mile  an  altitude  of  nearly  300  feet, and  grades  of  i  in  12 
or  8'33  per  cent.  Continuing  southward  LTpper  Clifton 
is  reached,  and  at  this  point  a  magnificent  view  is  ob- 
tained of  Camps  Bay.  About  a  mile  distant  and  near 
the    centre  of  the    line  stands    the  power    house.      The 


Fig.  I.  -View  on  Camps  Bay,  Cape  Town  and  Sea  Point  Electric  Railway,  South  Africa. 


fo  the  difficulties  encountered  under  ordinary  circum- 
stances, the  course  of  the  war  prevented  easy  shipping 
facilities  and  an  adequate  supply  of  labor,  yet  in  spite 
of  these  drawbacks  the  system  was  completed  without 
any  serious  delay.  Through  the  kindness  of  the  Cana- 
dian branch  of  Messrs.  Dick,  Kerr  &  Company,  we  are 
permitted  to  show  several  interesting  illustrations  per- 
taining to  the  road. 

As  might  be  expected,  steep  grades  are  encountered, 
a  diagram  of  which  is   shown  in  Fig.  2.      Beginning  at 


most  southerly  point  of  the  tramway  is  reached  at 
Oudekraal.  Here  the  line  diverges  in  a  north-easterly 
direction,  and,  after  encountering  the  heaviest  grades 
of  the  system,  the  highest  altitude  is  reached  at  Kloof 
Nek.  At  this  point,  some  800  feet  above  sea  level, 
there  is  obtained  one  of  the  finest  views  in  the  Colony. 
As  affording  some  indication  of  the  difficulties  of  con- 
struction, it  may  be  observed  that  the  average  grade 
from  Kloof  Nek  to  the  terminus  at  Burnside  Road,  a 
distance  of  little  more  than  i}(  miles,  is  slightly  steeper 
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than  I  in  12.  Severe  though  this  may  be,  it  is  exceeded 
in  other  places,  where  grades  of  i  in  g  are  encountered 
for  short  distances. 

Besides  making  provision  for  carrying  off  the  heavy 
rains  by  means  of  capacious  drains  and  culverts,  mas- 
sive retaining  walls  had  to  be  constructed,  consisting 
of  dry  stonework  laid  in  courses.  In  places  these  were 
of  exceptional  strength,  measuring  from  6  to  lo  feet 
thick    at  the  base,    and  from    20  to  25    feet  in    height, 


along  the  inner  side  of  each  rail.  The  rail  joints  are 
each  bonded  with  two  6/0  S.  W.  G.  "  Neptune"  rail 
bonds.  Special  cast  steel  points  8  feet  8  inches  long, 
and  I  in  9  crossings,  have  been  used. 

OVERHEAD     EQUIPMENT . 

The  side-wire  system  has  been  adopted,  the  trolley 
wire  (No.  "O"  B.W.  G.)  being  carried  at  a  height  of 
18  feet  6  inches  above    the  rail  level.     The  poles    are  of 


I  SEA  POINT 
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Fig.  2. — Diagram  of  Gradients,  Camps'^Bay  Railway. 
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crossing    the    deep    sluits    or    water-courses    on     the 
estate. 

PERMANENT  WAV. 

The  gauge  of  the  tramway  is  4  feet  8)4  inches,  and 
is  thus  uniform  with  the  Cape  Town  tramway,  over 
which  system  running  powers  have  been  obtained.  The 
rails  are  of  girder  section,  weighing  90  lbs.  to  the  yard. 
They  are  laid  on  a  concrete  foundation,  a  strip  of  con- 
crete 6  inches  deep  and  18  inches  wide,  composed  of  5-1 
Portland  cement,  being  laid  under  each  rail.  Karri 
wood  paving  has  been  laid  for  a  width  of  i  foot  10  inches 
on  each  side  of  the  track,  and  a  9-inch  toothing  course 


mild  steel,  tapering  from  7  inches  at  the  base  to  3/^ 
inches  at  the  top,  and  are  furnished  with  ornamental 
base  castings,  finials,  and  brackets.  The  arms  vary  in 
length  from  6  feet  6  inches  to  15  feet  according  to  the 
width  of  the  road,  the  average  distance  of  the  farthest 
trolley  wire  from  the  centre  of  the  track  being  10  feet. 
Owing  to  the  tortuous  character  of  the  route  it  has  been 
found  necessary  to  run  the  trolley  wire  partly  on  one 
side  of  the  road  and  partly  on  the  other  to  allow  of  the 
poles  being  fixed  in  the  most  suitable  positions.  As 
many  of  the  curves  are  of  very  sharp  radii,  it  will  readi- 
ly be  understood  that  the  wiring  of  these  required  con- 
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siderable  care  to  avoid  the  use  of  a  large  number  of 
poles  and  the  angles  of  the  trolley  wire  being  too  acute. 
As  will  be  seen  from  the  diagram  map,  it  is  probably 
one  of  the  most  tortuous  and  heavily-graded  roads 
equipped  on  the  overhead  system. 

GENERATING    STATION. 

The  generating  station  and  car  shed  is  situate  near 
Camps  Bay,  almost  at  the  southern  extremity  of  the 
system.  This  site  was  the  most  suitable  owing  to  its 
proximity  to  the  sea,  from  whence  water  is  drawn  for 
condensing  purposes.  Another  reason  lay  in  the  fact 
that  a  continuous  supply  of  fresh  water  for  boiler  feed 
purposes  is  obtainable  from  a  spring,  a  small  stream 
flowing  therefrom  down  Table   Mountain. 

The  engine  room  (Fig.  4)  is  94  feet  by  42  feet,  and 
consists  of  two  floors  and  a  condenser  pit.  An  over- 
head   travelling  crane,    arranged  for    hand  power    and 


the  company,  who  were  highly  satisfied  with  the  way 
in  which  their  specification  had  been  met.  The  output 
of  the  machines  is  400  kilowatts  at  550  volts.  The  chief 
features  of  these  generators  comprise  the  use  of  a  high- 
permeability  cast-iron  magnet  frame,  into  which  are 
cast  laminated  steel  pole-pieces.  The  armature  is  built 
up  on  a  special  form  of  spider,  in  which  the  sections  of 
the  rim  are  unconnected,  thus  avoiding  shrinkage 
strains.  The  core  is  built  up  of  steel  laminations,  spac- 
ing laminations  being  inserted  to  form  ventilating  ducts 
for  cooling  the  interior  ot  the  core  and  the  windings. 
The  armature  coils  are  laid  in  open  slots  on  the  peri- 
phery and  are  interchangeable.  The  commutator  is 
carried  on  its  own  ring,  which  is  mounted  on  an  ex- 
tended limb  of  the  armature  spider.  The  commutator 
bars  are  of  hard-drawn  copper,  and  are  firmly  clamped 
by  means  of  steel  end  rings.  Equalizing  rings  are 
attached    to  the    commutator  and    equalize  anv     slight 


Fig.  4. — Interior  of  Engine  Room. 


capable  of  lifting  10  tons,  runs  the  whole  length  of  the 
engine  room,  and  has  a  lift  of  16  feet.  The  boiler  house 
is  94  feet  long  by  43  feet  5  inches  wide.  The  car  shed, 
which  is  also  part  of  the  same  buildings,  is  136  feet 
loi.g  by  94  feet  wide,  with  8  lines  ot  track,  4  of  which 
have  pits  running  their  entire  length. 

The  generating  plant  consists  of  two  direct-coupled 
400  kilowatt  sets.  The  engines,  constructed  by  Messrs. 
Yates  &  Thom,  are  of  the  cross-compound  type,  devel- 
oping 720  brake  horse-power  with  a  steam  pressure  of 
150  lbs.  at  the  cylinders  when  running  at  90  revolutions 
per  minute.  The  main  shafts  are  19  inches  diameter, 
and  on  these  the  generators  and  fly-wheels  are  keyed. 
The  latter  are  18  inches  diameter  and  weigh  about  24 
tons.  The  cylinders  are  fitted  with  Corliss  automatic 
valve  gear. 

The  generators  were  built  at  the  works  of  the  English 
Electric  Manufacturing  Company,  Ltd.,  Preston  Eng- 
land (since  aborbed  by  Dick,  Kerr  &  Company), 
and  were  subjected    to  severe  tests  by  the   engineers  of 


variations  in  the  magnetic  reluctance  of  the  various 
magnetic  circuits,  thus  checking  the  slightest  tendency 
to  spark. 

The  switchboard,  shown  in  Fig.  5,  consists  of  nine 
panels,  of  which  three  are  generator  panels,  three  feeder 
panels,  one  station  panel,  one  lighting  panel,  and  one 
leakage  panel.  Two  of  the  generator  panels  only  are 
in  use,  the  other  being  a  spare  panel.  Each  is  fitted 
with  a  positive  and  negative  quick-breaking  switch  cap- 
able of  carrying  1,000  amperes,  a  magnetic  circuit 
breaker,  and  an  ammeter  reading  from  zero  to  1,200 
amperes.  Two  of  the  feeder  panels  are  in  use,  the  other 
being  a  spare.  Each  is  fitted  with  an  automatic  cir- 
cuit of  the  same  type  as  those  used  on  the  generator 
panels,  an  ammeter  reading  up  to  500  amperes,  and  a 
quick-break  switch  for  connecting  feeder  to  bus- 
bar. 

The  main  station  panel  is  fitted  with  a  main  ammeter 
reading  up  to  3,000  amperes,  on  which  the  total  output 
of  the    station  is    constantly    shown,    and  a    recording 
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wattmeter.  It  is  also  fitted  with  a  recording  voltmeter 
with  a  working  pressure  of  550  volts.  The  leakage 
panel  contains  all  the  instruments  necessary  for  testing 
for  leakage,  etc.  The  lighting  panel  is  arranged  for 
six  50-ampere  double-pole  circuit  switches  with  fuses 
and   throw-over  switches. 

In  the  condenser  pit  are  two  surface  condensers  with 
combined  air  and  circulating  pumps.  These  are  of  the 
Admiralty  type,  and  are  specially  devised  for  using  sea 
water.  The  sea  water  is  supplied  to  the  condensers  by 
means  of  large  cast-iron  pipes,  which  are  carried  well  out 
beyond  low-water  mark.  To  avoid  the  danger  of  s?a- 
weed  being  drawn  up  into  the  condensers,  the  suction 
pipe  has  been  intercepted  on  the  shore  by  a  sump  built 


ROLLING    STOCK. 

Owing  to  climatic  conditions,  a  variety  of  cars  was 
found  necessary.  The  cars  are  single-deck  bogie  type; 
part  are  what  are  known  as  gridiron  open  cars  and 
part  are  of  the  combined  type.  The  former  have  a 
seating  capacity  of  sixty-five  passengers,  and  the  latter 
of  fifty-four.  The  length  of  the  car  is  40  feet,  width 
7  feet  6  inches,  and  height  inside  8  feet.  They  were  built 
for  Messrs.  Dick,  Kerr  &  Company,  Limited,  by  the 
Electric  Tramway  Carriage  Works,  Preston,  and 
shipped  to  Cape  Town  completely  finished,  the  only 
work  to  be  done  before  they  could  commence  to  run 
being  to  mount  them  on  the  trucks,  connect  the  wiring 
and  fix  the  trolley  poles.  Departing  somewhat  from 
the  usual  lines,  the  equipment    of   the    cars    comprises 
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in  concrete    carried  well    down   below  low    water  level, 
which  is  easily  kept  clear. 

In  the  boiler  house  are  two  water-tube  boilers,  each 
with  a  heating  surface  of  3,654  square  feet  and  capable 
of  evaporating  12,000  lbs.  of  water  per  hour  under 
normal  conditions.  Each  boiler  is  fitted  with  a  dead- 
weight safety  valve  and  a  spring  valve  set  to  blow  off 
at  160  lbs.  pressure.  The  collars  are  fed  by  means  of 
two  compound  non-condensing  duplex  feed  pumps 
working  at  a  pressure  of  160  lbs.,  and  capable  of  de- 
livering 24,000  lbs.  of  water  per  hour  against  a  boiler 
pressure  of  160  lbs.  Before  being  pumped  into  the 
boilers  the  feed  water  is  passed  through  a  fuel  econo- 
mizer containing  288  pipes  fixed  in  the  main  flue.  The 
chimney  stack  is  125  feet  in  height  and  5  feet  inside 
diameter  at  the  top. 


four  motors  each,  of  25  brake  horse-power,  so  that 
each  car  is  capable  of  developing  100  brake  horse- 
power. There  is  hardly  any  question  that  four  motor 
equipments  with  long  cars  are  miperative  where  grades 
are  heavy,  and  in  the  case  of  Camps  Bay*  the  gradients 
are  unusually  severe.  Not  only,  however,  is  a  proper 
distribution  ot  power  necessary,  but  the  question  of 
braking  and  retardation  is  of  prime  importance.  The 
brakes,  therefore,  on  these  cars  have  received  very 
careful  consideration,  three  brakes  having  been  fitted, 
viz.,  a  hand  brake  with  a  brake  block  on  each  of  the 
eight  bogie  wheels,  an  air  brake  acting  in  conjunction 
with  the  hand  brake,  and  an  auxiliary  slipper  brake. 
In  addition  to  these  it  is  also  possible,  by  throwing 
over  the  reversing  switch,  to  convert  the  motors  into 
generators,  thus  enabling  them  to  act  as  a  powerful 
emergency  brake.  The  cars  are  operated  from  either 
end,  by  means  of  special  controller,  designed  for  four- 
motor  equipments. 
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THE    HAMPSON     LIQUID    AIR    PLANT   AT 
McGILL  UNIVERSITY,  MONTREAL. 

By  Proi'.  John  Cox. 
The  requisite  conditions  for  liquefying  gases  have 
been  well  understood  since  the  classical  researches 
of  Andrews  on  carbon  dioxide  in  1862.  For  every  gas 
ihere  is  a  "  critical"  temperature.  Above  this  it  can- 
not be  liquefied  by  any    pressure.      Below   it    sufficient 


Hampson  Liquid  Air  Plant,  McGill  University. 

pressure    willliquety    it.      Hence    the    failure    ot    the 
older  experimentees  who  relied  on   pressure  alone. 

A  gas  can  be  cooled  in  two  ways.  It  may  be 
allowed  to  expand,  doing  external  work  at  the  expense 
of  its  energy  and  falling  in  temperature.  Or  it  may 
be  boiled  off  from  the  liquid  under  low  pressure,  when 
the  necessary  latent  heat  of  vaporlza  ion  is  abstracted 
from  surrounding  objects,  intensely  cooling  them. 
Cailletet  used  the  former  process.  The  gas  to  be 
liquefied  was  enclosed  in  a  small  tube  sealed  with 
mercury  and  inverted  mouth  downwards  in  a  strong 
iron  cylinder.  Water  was  pumped  into  the  cylinder, 
driving  the  mercury  up  the  tube.  The  pressure  was 
finally  raised  to  300  or  400  atmospheres  by  forcing  a 
piston  into  the  cylinder  by  a  powerful  screw.  A  valve 
was  then  opened,  the  gas  was  cooled  by  the  sudden 
expansion  below  its  critical  point,  and  liquefied  under 
the  great  pressure.  A  mist  of  liquid  particles  appeared 
for  an  instant  in  the  tube,  but  no  quantity  of  liquid 
was  produced. 

Pictet  placed  the  gas  under  powerful  pressure,  and 
cooled  it  by  allowing  a  more  easily  liquefied  gas,  such 
as  carbon  dioxide,  or  sulphur  dioxide,  lo  circulate  around 
it  in  a  jacket.  The  carbon  dioxide  was  boiled  off  at 
low  pressure,  causing  intense  cold.  The  same  pump 
then  compressed  it  again  and  returned  it  to  the  jacket. 
By  employing  several  stages,  using  each  gas  to  cool  a 
more  refractory  one,  Pictet  liquefied  oxygen  in 
quantity. 

Es>-enlially  the  same  plan  was  followed  by  Dewar 
in  his  early  experiments.  But  by  using  liquid  ethylene 
and  very  powerful  pumping  apparatus,  he  ohtnined 
much  larger  quantities  of  liquid  air. 

In  the  Hampson  apparatus,  as  in  the  somewhat  sim- 
ilar machine  devised  by  Linde,  no  cooling  liquids  are 
used.  The  process  is  regenerative.  Air  at  200  atmos- 
pheres pressure  is  allowed  to  escape  at  a  small  aperture, 
and  is  cooled  on  expansion.  This  cooled  air  is  led 
back  along  the  outside  of  the  copper  lubes  through 
which    the    air  is  advancing  to   the    expansion     valve. 


The  next  lot  uf  a'r  is  thus  cooled  before  escaping,  and 
drops  to  a  still  lower  temperature  on  expansion.  In 
its  turn  it  cools  the  next  portion  of  air,  and  when  the 
process  has  gone  on  steadily  from  6  to  10  minutes  the 
temperature  is  found  to  have  fallen  below  the  critical 
point  tor  oxygen — 1 19  C.  After  this  a  portion  of  the 
escaping  air  is  liquefied  and  collected  in  a  vessel  placed 
below  the  expansion  valve,  whence  it  may  be  drawn  off 
at  intervals. 

The  Hampson  apparatus  recently  presented  to  Mc- 
Gill University  by  Sir  W.  C.  Macdonald  consists 
essentially  of  a  compressor  capable  of  supplying  a 
stream  of  air  at  200  atmospheres  pressure,  or  3,000 
lbs.  on  the  square  inch,  and  the  liquefier,  seen  on  the 
extreme  right  of  the   picture. 

The  compressor  is  of  the  type  used  on  torpedo  boats 
for  charging  the  compressed  air  chambers  of  the  tor- 
pedos.  It  is  made  by  the  Whirehead  Torpedo  Com- 
pany of  Fiimie,  and  is  an  admirable  piece  of  designing. 
The  compression  is  effected  in  two  stages.  The  two 
pumps  are  placed  back  to  back  and  connected  to  the 
same  crank.  They  have  a  3-inch  stroke,  and  are  driven 
3t  375  revolutions  per  minute  by  an  11  h.p  electro- 
motor of  the  Manchester  type,  direct-coupled  on  the 
same  base.  The  low  pressure  cylinder  (on  the  left)  has 
a  diameter  of  4>8",  the  high  pressure  (on  the  right) 
I  5-16".  The  air  is  raised  to  16  atmospheres  in  the  low 
pressure  cylinder,  and  passing  over  by  the  copper  tube 
to  the  high  pressure  cylinder  is  there  raised  to  200  at- 
mospheres. The  thrust  on  the  high  pressure  piston- 
rod  at  the  end  of  the  stroke  is  about  2J3  tons,  yet  the 
balance  is  so  perfect  that  when  the  compressor  is  Tun- 
ing at  375  revolutions  the  water  in  the  cooling  tanks  at 
the  ends  hardly  shows  a  tremor.  The  length  of  the 
compressor  is  4  ft.  6  in.  over  all. 

The  piston  cups  are  lubricated  with  water  taken  in 
at  a  drip-cock  on  the  suction  trunk.      To  get  rid  of  the 
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water  the  air  is  next  passed  into  a  separator  (set  up  on 
the  back  waM).  The  w  iter  drops  to  the  bottom  and  is 
blown  ott  at  intervals  through  a  valve.  The  dry  air 
passes  out  at  the  top  to  the  bottom  of  the  high  pressure 
purlfiei — the  black  \ertical  cylinder  attached  to  the 
lower  p:ut  of  the  staiid  on  the  right.  This  is  packed 
with  lumps  of  caustic  potash  to  remove  the  water 
vapor  ,ind  the  carbonic  acid,  which  would  otherwise 
solidify  and  block  the  pipes  of  the  liquifier.  The 
liquefier  is  the  cylinder  about  iS  inches  high  seen  on 
top  of  the  stand.      The  air,  now    pure    and  drv,   passes 
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through  four  sets  of  copper  coils,  interlaced,  two  in 
each  direction  around  the  axis,  down  to  the  expansion 
valve,  regulated  by  the  milled  head  at  the  top,  and  re- 
turns through  the  spaces  between  the  coils  to  the  out- 
let. Thence  by  the  rubber  hose  it  passes  into  the  low 
pressure  purifier.  This  is  the  galvanized  iron  cylinder 
on  the  lelt,  which  contains  trays  packed  with  partially 
slaked  lime.  From  this  it  returns  to  the  compressor 
together  with  a  supplementary  supply  of  air  drawn  in 
through  a  free  nozzle  on  the  low  pressure  purifier. 
The  object  of  the  latter  is  to  save  the  charge  of  caustic 
potash  in  the  high  pressure  purifier,  and  avoid  the 
necessity  of  opening  it  too  frequently. 

On  top  of  the  liquefier  will  be  seen  two  gauges. 
One  of  these  gives  the  pressure  of  the  escaping  air  at 
the  outlet,  so  that  the  rate  of  expansion  may  be 
controlled.  The  other  is  connected  to  the  bottom  of 
the  receiver  in  which  the  liquid  air  accumulates  beneath 
the  expasnion  valve,  while  the  gauge  tube  is  connected 
through  the  hollow  axis  of  the  valve  regulator  viith  the 
space  above  the  liquid  air.  The  depth  of  air  in  the 
receiver  is  thus  known.  It  is  drawn  off  by  the  dis- 
charge valve  at  the  bottom  of  the  receiver  into  a  Dewar 
vacuum  vessel  so  soon  as  too  c.  c.  have  accumulated, 
i.  e.,  about  every  6  minutes. 

The  apparatus  is  remarkably  simple  and  efficient. 
Two  thermometers  give  the  temperature  of  the  air  at  en- 
trance and  exit,  and  so  perfect  is  the  interchange  of 
heat,  that  when  the  temperature  at  the  expansion  valve 
is — i8o°C,  the  thermometers  only  differ  by  about  one 
degree,  reading  i9°C  and  20°C  for  example  during  one 
of  the  runs. 

The  apparatus  was  ready  for  trial  and  connections 
were  finally  made  at  5:10  p.m.  on  Tuesday,  October  21. 
The  pressure  was  run  up  to  160  atmospheres,  when  the 
expansion  valve  was  slightly  opened.  By  5:20  the  gauge 
indicated  the  formation  of  liquid  air;  by  5.40  p.m.  about 
100  c.  c.  had  been  drawn  off,  and  both  mercury  and 
alcohol  frozen  solid  in  it.  Since  then  runs  of  three  and 
four  hours  have  been  taken  almost  daily  to  supply  liquid 
air  for  researches  now  in  progress  on  the  radia-active 
emanations  from  radium  and  thorium.  Both  of  these 
were  condensed  at  the  first  attempt  on  Wednesday, 
October  22nd.  The  rate  of  production  is  about  one 
litre  per  hour,  and  liquid  air  can  be  obtained  at  any 
time  within  a  quarter  of  an  hour  of  starting  the  motor, 
allowing  for  a  preliminary  blow  through  of  six  or  seven 
minutes  to  dry  the  tubes. 


ELECTRIC  HEATING. 

The  eleventh  census  of  the  United  .States  shows  that 
electric  heating  and  cooking  has  become  of  practical 
service.  Sales  of  electric  heating  and  cooking  appar- 
atus, and  of  rheostats,  amounted  in  1900  to  over 
$1,186,000.  For  1901  these  figures  can  probably  be 
increased  by  twenty  per  cent,  with  a  fair  approximation 
of  the  truth.  This  is  certainly  a  respectable  showing 
and  indicates  a  well  established  industry.  Further,  it 
is  stated  upon  good  authority  that  there  are  now  in 
use  in  the  United  States  5,000  chafing  dishes,  50,000 
heating  irons  and  150,000  car  heaters.  A  single  hat 
factory  in  New  Jersey  is  at  present  using  250  horse 
power  for  electric  heating  apparatus  alone. 


THE  AMERICAN   STREET    RAILWAY    ASSOCIATION. 

The  twenty-firsl  annual  meelin^  of  the  .Anieriuan  Streel  Rai'- 
way  Associalion  was  held  in  Detroit  on  October  8,  9  and  10. 
Fiom  every  point  of  view  it  was  very  successful  ;  the  total  num- 
ber of  persons  registering  was  1,779.  The  Association  has 
grown  to  such  a  size  and  the  need  of  a  large  e.xhibit  hall  has 
become  so  imperative  that  there  are  but  few  cities  in  the  Unilfd 
States  which  are  suitable  meeting  places.  For  this  reason  the 
committee  appointed  to  select  a  meeting  place  for  the  conven- 
tion of  1903  was  unable  lo  report  a  decision. 

A  lengthy  address  was  delivered  by  President  Weeland,  In 
which  he  pointed  out  that  eleven  years  ago  there  were  only 
1,800  miles  of  electric  road  in  the  United  States,  while  to-day 
there  are  upwards  of  24,000  miles,  representing  an  investment, 
approximately,  of  $2,000,000,000.  He  referred  to  the  prospect 
that  the  direct  application  of  alternating  current  to  railway  work 
would  remove  some  of  the  inconveniences  which  now  exist  in 
the  present  system.  G.  W.  Parker,  of  the  Detroit  United 
Railway,  read  an  interesting  paper  on  "The  Transportation  of 
Light  Express  and  Parcel  Delivery."  He  explained  in  succes- 
sion the  various  details  of  the  express  system  organized  by  the 
Detroit  United  Company. 

Perhaps  the  most  interesting  paper  of  the  convention  was  pre- 
sented by  E.  H.  Sniffin,  entitled  '*  The  Steam  Turbine  ;  its 
Commercial  Aspect."  Mr.  Sniffin  gave  information  in  detail  of 
turbine  plants  now  in  operation.  In  units  as  small  as  400  k.  w., 
a  result  may  be  obtained  of  1447  pounils  of  steam  per  brake 
horse  power  per  hour,  corresponding  to  13^  pounds  per 
indicated  horse  power.  In  a  recent  instance  a  result  of  11.7 
pounds  of  steam  per  electrical  horse-power  per  hour  was 
guaranteed  on  a  turbine  ot  750  k.  w.  capacity,  corresponding  to 
about  10.17  pounds  per  indicated  horse  power,  which  is  perhaps 
within  the  ability  oi'  but  few  engines  ol  any  size  or  type  that 
have  ever  been  built.  The  space  required  for  the  steam  turbine 
was  a  consideration  in  its  favor.  The  quantity  of  foundation 
material  required  also  made  a  favorable  comparison.  The  only 
foundation  needed  for  the  turbine  is  that  necessary  to  hold  its 
weight.  In  a  showing  of  the  comparative  engine-room  building 
cost,  the  basis  assumed  was  fifteen  cents  per  cubic  foot  of  space 
inside  of  walls.  The  building  cost  of  the  turbine  is  about  one- 
half  of  what  is  required  for  the  horizontal  or  vertical  engine.  As 
to  the  cost  of  the  turbo-generator  itself,  Mr.  Sniffin  stated  that  its 
price  is  reasonable;  indeed,  where  the  comparison  is  fair  the  tur- 
bine will  require  the  lesser  first  investment.  The  larger  field  for 
the  turbine  begins  about  where  the  high  speed  engine  leaves  oflf. 
The  advantages  of  the  turbine  in  parallel  operation  were  brought 
out,  and  also  in  the  use  of  superheated  steam.  The  turbine  may 
be  used  unreservedly  with  superheat  of  any  feasible  temperature. 

A  number  of  other  papers  bearing  directly  upon  electric  rail- 
way work  were  submitted.  J.  C.  Hutchins,  president  Detroit 
United  Railway,  Detroit,  was  elected  president;  \V.  Caryl  Ely, 
president  International  Railway  Company,  Buffalo,  first  vice- 
president;  W.  Kelsey  Schoeff,  president  Cincinnati  Traction  Com- 
pany, second  vice-president;  P.S.  .\rkwright,  president  Georgia 
Railway  &  Light  Company,  Atlanta,  third  vice-president;  T.  C. 
Pennington,  treasurer  Chicago  City  Railway,  secretary  and 
treasurer. 

The  exhibit  of  electrical  aparatus  at  the  convention  was  most 
complete  and  attractive,  embracing  practically  everything  with- 
in the  realm  of  street  railway  operation. 

Canadian  companies  were  represented  at  the  convention  by 
the  following  :  E.  H.  Heating,  M.  Power,  D.  Sutherland,  G.  H. 
Sweetlove,  W.  H.  Moore,  W.  H.  Nix,  R.E.  Brown,  D.J.  Kearns, 
H.  Cowan,  Toronto  Street  Railway  Company;  E.D.  McCormack, 
A.  B.  Lambe,  Canadian  General  Electric  Co.,  Toronto;  E.  B. 
Biggar,  A.  W.  Smith,  B.  B.  Jenkins,  Toronto;  T.  \V.  Casey,  W. 
Ci.  Ross,  D.  Robertson,  Montreal  Street  Railwaj-  Company;  W. 
Phillips,  Winnipeg  Street  Railway  Company,  Winnipeg,  Man.; 
William  Pulling,  Wmdsor,  Sandwich  &  Amherstburg  Railway, 
Windsor,  Ont.;  T.  Ahearn  and  Warren  Y.  Soper,  Ottawa  Elec- 
tric Railway  Company;  C.K.  Green,  T.B.  Griffith,  D.  N.  .Miller. 
Hamilton  Electric  Light  &  Catar.ict  Power  Company,  Hamilton; 
C.  E.  A.  Carr,  H.  Break,  R.  H.  Welborn,  E.  R.  Carrington, 
London  Street  Railway  Company. 


The  ratepayers  of  Greenwood,  B.  C,  will  vote  on  a  by-law  lo 
raise  money  to  construct  the  Greenwood-Phoenix  tramway. 


The  City  Council  of  Tomnio  have  accepted  the  tender  of  the 
Canadian  General  Electric  Company  for  electric  generator  for 
city  hall,  and  that  of  the  Wateious  Company,  Prantford,  for 
engine. 
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SCHOOL  OF    PRACTICAL    SCIENCE :   CHEM- 
ISTRY AND  MINING  BUILDING. 

On  concrete  foundation  walls  now  in  place  at  the 
head  of  McCaul  Street, Toronto,  the  Ontario  government 
are  proceeding  to  erect  the  brown  stone  and  hrick 
building  shown  in  front  elevation,  in  the  annexed 
plate,  as  it  will  appear  from  College  street.  The  plan 
will  cover  about  262  feet  from  east  to  west,  with  two 
wings, of  which  the  western  will  have  a  depth 
of  about  130  feet  and  the  eastern  102  feet.  It 
will  be  placed  about  30  teet  back  from  the 
street  line.  This  building  is  for  the  accommo- 
dation of  the  Departments  of  Chemistry  and 
Mining  of  the  School  of  Practical  Science. 
Students  in  all  departments  of  the  school 
will  thus  attend  this  building  for  all  lectures 
and  laboratory  work  in  Chemistry  and  Metal- 
lurgy, as  well  as  the  students  in  Chemistry 
and  in  Mining  Engineering.  The  accommoda- 
tion provided  in  this  building  will  also  be  made 
to  suffice  for  the  classes  in  Mineralogy  and 
Geology  in  the  Faculty  of  Arts. 

In  addition  to  a  sab-basement  for  pipes, 
there  will  be  four  floors  available  for  pur- 
poses of  instruction  and  research.  A  main 
corridor  runs  east  and  west  on  each  floor, 
from  which  access  is  obtained  to  rooms  on 
each  side  as  well  as  to  the  two  wings  of  the 
building.  Ventilating  fans  will  be  provided 
in  the  basement  which  will  deliver  fresh  air, 
screened  from  dust,  and  warmed  if  necessary 
by  steam  coils  to  70  degrees  Fahrenheit,  to 
the  different  rooms  ;  but  in  winter  the  main 
heating  will  be  done  by  radiators  distributed 
through  the  building  and  used  as  required. 
The  air  will  also  be  exhausted  by  fans  in  the 
attic  when  it  is  desired  to  have  better  venti- 
lation. In  this  manner  the  ventilation  and 
heating  in  each  part  of  the  building  are 
separately  under  control. 

The  steam  coils  and  radiators  while  in 
use  will  be  supplied  wholly  or  partly  from 
the  exhaust  steam  of  an  engine  driving  a 
D.C.  dvnamo,  from  which  the  ventilating 
fan  motors  will  be  Supplied,  as  well  as  the 
current  for  lighting  the  new  and  the  old 
building.  At  other  times  the  usual  city 
service  will  be  used. 

The  museums  for  minerals  and  geological 
specimens  will  occupy  an  area  about  50x80 
feet  in  the  east  wing.  In  addition  to  lecture 
theatres,  chemical,  mineralogical  and  assay 
laboratories,  metallurgical  furnaces,  and 
work  rooms  for  fossils  and  minerals,  lith- 
ology  and  crystallography,  there  will  be  a 
number  of  rooms  for  special  purposes,  such 
as  calorimetry,  gas  analysis,  toxicology, 
photography,  electrolytic  assay,  fire-proof 
and  constant  temperature  rooms.  Of  special 
interest  to  the  readers  of  this  paper  are  a 
series  of  rooms  in  the  basement,  marked  on 
the  plan  :  Junior  Electro-Chemical  Labora- 
tory, Senior  Electro-Chemical  Laboratory, 
Electric  Furnaces, Commercial  Electro-Chemi- 
cal Cells,  and  Storage  Battery,  respectively, 
with  balance  room  and  store  room  adjoining. 


Next  spring  the  Milling  Building  of  one  storey, about 
75  feet  square,  will  be  begun  on  ground  at  present 
occupied  by  the  old  WyclifTe  College  building,  im- 
mediately north  of  the  centre  of  the  new  building. 
The  Milling  Building  will  be  equipped  with  such 
appliances  as  are  usual  in  modern  milling  laboratories, 
such  as  stamp  mills,  vanners,  rolls,  separators, 
leaching  plant,  etc. 
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From  our  esteemed  contemporary,  the 
European  Peculiarities. Electrical    Review,  we  extract    several 

interesting  particulars  regarding  a  hy- 
draulic installation  recently  completed  at  Bienne, 
Switzerland,  for  the  supplying  of  electric  light  and 
power  to  the  surrounding  district.  The  first  is  that  the 
wheels,  arranged  in  groups  of  tour,  and  driving  through 
direct  connection  to  a  i  lOO  k.w.  alternator,  are  of  the 
vertical  style,  and  so  necessarily  is  the  generator.  The 
practice  over  here  would  be  to  arrange  the  equipment 
horizontally,  as  the  head  is  but  30  feet  or  less.  Another 
peculiarity  is  that  of  the  arrangement  of  the  exciters,  ol 
which  there  is  one  for  each  alternator,  direct  (?)  driven 
through  two  sets  of  bevel  gears  with  their  intermediate 
shafting,  these  in  turn  being  excited  from  another 
direct  current  machine  of  comparatively  small  capacity, 
direct  driven  from  a  separate  wheel.  The  reason  given 
for  this  most  extraordinary  combination  is  the  old  story 
of  good  voltage  regulation,  changes  in  load  on  the  al- 
ternators not  disturbing  the  pressure  as  much  as  if  the 
main  exciters  were  self-exciting.  Personally  we  would 
much  dislike  to  have  to  be  responsible  for  the  continu- 
ity of  a  service  supplied  through  such  a  train  of  opera- 
tions as  this  arrangement  involves,  compared  with  the 
simplicity  of  one  direct-driven,  self-excited,  com- 
pound-wound exciter  capable  of  supplying  the  whole, 
or  a  large  part,  of  the  station,  which  is  current  practice 
here  to-day.  Another  point  on  which  the  system  differs 
materially  from  our  methods  is  that  all  the  lighting, 
which  forms  no  inconsiderable  part  of  the  total  load, 
being  950  k.w.  out  of  a  total  of  2100,  is  single  phase 
and  connected  all  to  one  phase.  On  this  side  of  the 
water  the  man  who  knowingly  put  over  60  percent, 
of  his  load  onto  one  phase,  when  it  was  practicable  to 
make  an  almost  perfect  distribution,  would  be  looked 
upon  with  curiosity  and  awe. 


Following    up    oui     remarks    in    last 
starting  issue    on     this    subject  :     If  the    nor- 

Synclironous  Motors.  ' 

mal  voltage  of  the  line  were  thrown 
onto  the  motor  when  at  rest  it  would  result  in  a 
current  flow  of  two  to  three  times  the  normal  load  of 
the  machine,  or  possibly  more,  depending  on  the  design 
of  the  particular  plant  in  question,  with  its  attendant 
voltage  disturbance  and  fuse  blowing  ;ill  over  the 
system,  and  to  obviate  these  difficulties  and 
as  an  alternative  to  the  starting  motor,  a  com- 
pensator is  installed.  This  device  is  a  species  of 
transformer,  equipped  with  a  double-throw  switch 
which  in  one  position  connects  the  motor  to  a  voltage 
ranging  from  30  to  70  per  cent,  of  normal,  depending 
on  the  starting  effort  required,  while  in  the  other  it 
disconnects  the  compensator  windings  and  applies  the 
line  potential  djrect  to  the  motor.  When  the 
synchronous  motor  can  be  installed  so  that  all 
or  nearly  all  of  the  load  can  he  disconnected 
from  it  until  the  machine  is  running, the  starting  torque 
required  being  comparatively  small,  the  compensator 
method  will  prove  the  most  desirable  system  for  start- 
ing, eliminating  as  it  does  all  moving  apparatus  other 
than  the  synchronous  motor  itself,  and  also  being 
somewhat  more  simple  to  handle,  as,  the  motor  being 
connected  to  the  line  from  the  first,  there  is  no 
necessity  fpr  phasing  devices.  .As  noted  above, 
this  system  is  suitable  only  in  those  situations  where 
but    small    starting    effort    is    required,    otherwise    the 
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current  drawn  from  the  line  becomes  too  largfe,  in 
which  event  a  starting  motor  will  prove  the  more 
desirable.  It  should  be  noted  in  this  connection  that 
the  induced  voltage  in  the  field  of  the  motor  may  in 
some  cases  be  so  high  as  to  render  it  inadvisable  to 
adopt  this  method,  and  further,  that  it  is  not  appli- 
cable at  all  to  machines  of  the  inductor  type,  which 
have  no  starting  torque,  but  which  must  be  first 
brougfht  up  to  synchronism  by  a  starting  motor. 


."Vt  a  meeting  of  the  American  Institute 

^U"^  n"'^    '"^ '  of  Electrical    iMijrineers,    held    in   New 
Phase  Railway  »  ' 

York  City  on  the  26th  of  September, 
Mr.  B.  C.  Lamme  presented  a  paper  covering  the  out- 
line of  the  new  system  of  single  phase  railway  appara- 
tus for  which  the  Westinghouse  Company  has  just 
made  its  initial  contract,  and  to  which  reference  was 
made  in  our  last  number.  The  space  available  prevents 
our  touching  on  but  a  few  ot  the  more  interesting 
points.  The  frequency  of  the  system  is  16-3  cycles, 
which  was  chosen  because  it  made  the  construction  of 
the  generators  more  simple  than  would  the  higher 
periodicities,  this  point  being  especially  valuable  in  this 
plant  where  a  pressure  of  15,000  volts  is  generated 
direct  in  the  machines,  the  highest  yet  attempted. 
Further,  it  is  interesting  to  note  that  alternative  ma- 
chines were  quoted  upon,  though  not  adopted,  which 
were  to  be  wound  for  20,000  volts.  The  low  periodic- 
ity has  the  further  advantage  of  much  lessening  the 
drop  in  the  rails,  which  naturally  is  much  increased 
over  that  in  the  direct  current  system,  but  on  the  other 
hand  it  leads  to  difinculty  in  the  flickering  of  the  incan- 
descent lights,  which  was  finally  overcome  by  the  use  of 
a  thick  filament  low  voltage  lamp,  connected  several  in 
series.  The  motors  will  be  series  wound  for  220  volts, 
and  equipped  with  a  commutator  similarly  to  the  stand- 
ard direct  current  machine,  the  statement  being  made 
that  the  enormous  sparking, which  has  hitherto  stopped 
all  eflForts  to  develop  a  motor  of  this  class,  has  been 
overcome.  This  type  of  machine  possesses  character- 
istics not  greatly  diflferent  from  those  of  the  standard 
direct  current  motor  of  to-day,  that  is,  it  has  the  power 
of  automatically  varying  its  field  strength,  and  there- 
fore its  speed,  with  changes  of  voltage  and  load,  the 
most  valuable  characteristic  of  the  series  wound  direct 
current  machine.  The  various  voltages  applied  to  the 
motors  to  obtain  different  speeds  are  produced  by  an 
induction  regulator,  similar  to  those  used  in  central 
stations,  which  is  connected  to  the  320  volt  tap  of  a 
1000  volt  compensator  or  auto-traiisformer  wired  be- 
tween the  trolley  and  the  rails.  This  regulator  has  a 
maximum  boosting  or  choking  range  of  100  volts, 
which  subtracted  from  the  320  volts  of  the  compensator 
gives  about  200  volts,  the  minimum  found  necessary 
for  smooth  starting,  added  to  it  producing  some 
420  volts — the  maximum  required  for  two  motors  in 
series.  The  great  advantage  of  this  method  of  control, 
compared  with  direct  current  working,  is  that  there  are 
no  moving  contacts  and  no  circuits  to  be  opened  ex- 
cept when  the  current  is  completely  interrupted  for 
stopping.  The  four  motor  fields  are  permanently  con- 
nected in  two  parallels  of  two  in  series  each,  the  arma- 
tures also  being  similarly  wired,  this  allowing  the  use 
of  but  one  reversing  switch. 


rent  equipments,  as  no  rheostats  are  needed,  the  volt- 
age being  varied  as  before  described  by  an  induction 
regulator.  The  line  efficiency  will  also  be  improved,  as 
the  voltage  is  1000  as  against  the  500  obtaining  in  the 
other  system.  Also  there  will  be  a  further  gain  in 
the  substations,  where  the  losses  in  the  rotaries  or 
motor  generator  sets  will  be  eliminated.  Against  these 
must  be  put  a  somewhat  lower  full  speed  efficiency  and 
a  greater  rail  drop.  On  the  whole  the  system  is  guar- 
anteed to  have  a  combined  efficiency  equal  to  or  better 
than  a  direct  current  plant  using  rotary  converters,  the 
average  power    factor    being    estimated  at  8b  per  cent. 


The  starting  and  slow  speed  efficiencies  of  the  car  will 
be  much  better  than  those  ot  the   standard    direct    cur- 


There  have  been  a   great    manv    fires 

Is  Tour  Wiring  1.1  •  n  i-  ■•■  1 

Safe  ?  lately      in      Canadian      cities      whose 

origin  has  never  been  satisfactorily 
determined  and  which  have  consequently  been  blamed 
on  that  force,  to  the  layman  so  mysterious  and  un- 
controllable, which  is  called  electricity.  The  popular 
verdict  may  be  right,  or  it  may  be  wrong,  but  the  fact 
remains  that  a  large  proportion  of  the  electrical  in- 
stallations in  this  country,  more  especially  the  older 
ones,  are  in  a  state  so  dangerous  that  it  is  simply 
amazing.  As  instances  mav  be  cited  a  warehouse 
which,  devoid  of  attendants  go  per  cent,  of  the  week, 
and  filled  with  cotton  and  woollen  millstock,  was  wired 
without  an  entrance  switch  and  equipped  with  the 
ordinary  link  fuses,  absolutely  open.  The  chances  of 
a  meking  fuse  igniting  the  ba'es  not  over  eight  feet 
away  and  directly  below  them  were  so  great  as  to 
amount  almost  to  a  certainty,  in  fact  the  woodwork 
bears  evidence  of  one  fire  which  has  already  occurred 
and  which  was  due,  so  we  are  informed,  to  electrical 
causes.  Another  case  is  a  church  in  which  the  wiring, 
ramifying  all  over  and  through  the  building,  mcistly 
wood,  and  minus  any  attempt  at  bushing  either  with 
porcelain  or  even  rubber  at  the  many  points  where  it 
passes  through  walls  and  floors,  is  supported  by 
wooden  cleats  in  its  many  wanderings  past  gas,  water 
and  furnace  pipes  of  all  descriptions.  Investigation 
would  piobably  show  many  such  inslallatlons  as  these; 
is  it  any  wonder  that  fires  occur  in  them?  Rather  is 
it  not  a  source  of  surprise  that  so  few  fires  occur, 
especially  when  we  consider  the  many  chances  that 
exist  for  lino  crosses,  transformer  breakdowns  and 
lightning  discharges  bringing  into  the  building  poten- 
tials which  are  not  only  much  greater  than  can  be 
controlled  by  the  insulation  of  the  circuits,  but  which 
in  addition  are  dangerous  to  life.  A  stitch  in  time 
saves  nine  ;  if  you  are  a  consumer  why  not  spend  the 
comparatively  small  amount  necessary  to  put  your 
wiring'  in  good  shape,  at  any  rate  have  it  periodically- 
inspected  ;  if  you  are  a  producer  look  carefully  to  your 
own  lines,  especially  those  in  the  station  itself,  in 
addition  urging  upon  your  customers  the  necessity  of 
keeping  careful  track  of  the  electrical  material,  both 
new  and  old,  both  machinery  and  wiring,  which  they 
may  from  time  to  time  have  upon  their  premises.  If 
these  precautions  are  taken,  the  public  will  gradually 
become  less  skeptical  of  electricity  as  a  fire  hazard. 
There  is  no  reasonable  man  who  does  not  acknowledge 
that  electrical  Illumination  and  electrical  power,  com- 
pared for  instance  with  oil  and  gas,  are  not  only  the 
most  artistic  and  convenient,  but  far  and  away  the 
safest,  it  therefore  behooves  us  all  to  see  that  as  far 
as  in  us  lies,  due  precautions  are  taken  that  the  enemy 
be  not  given  ;ause  to  blaspheme. 


196 


TME  CANADIA^    ELECTRICAL  NEW8 


November,    1902 


QUESTIONS  AND  ANSWERS 


A.  H.  Moore,  Sunderland,  Ont.  :  Kindly  answer  in 
your  November  edition,  how  many  gallons  of  water  per 
hour  should  it  take  to  run  a  simple  high  speed  engine 
running  250  16  c.  p.  electric  lights. 

Axs. — Assuming  that  each  lamp  consumes  60  watts, 
the  total  power  delivered  to  the  load  will  be  15  k.  w. 
or  20  h.  p.  Allowing  for  10  per  cent,  loss  each  in  the 
line,  dynamo,  belting  and  engine,  the  indicated  horse 
power  of  the  latter  will  be  almost  exactly  30  h.  p.  An 
ordinary  high-speed  engine  of  this  size,  non-condensing, 
will  consume  about  40  pounds  or  4  gallons  of  water 
per  horse  power  hour,  which  would  make  the  total 
consumption  for  the  load  you  specify,  assuming  that 
no  extraordinary  conditions  are  present,  120  gallons 
per  hour. 


"Electrician":  Why  is  the  air  gap  on  an  induction 
motor  made  so  small,  especially  when  compared  with 
that  of  a  synchronous  motor  ? 

Ans. — The  depth  of  the  air  gap  determines  the  resist- 
ance of  the  magnetic  circuit,  and  thus  the  magnetiz- 
ing current  required,  and  as  this  magnetizing  current  in 
turn  largely  determines  the  total  current  required  by 
the  motor  to  produce  a  given  horse  power,  it  will  be 
seen  that  the  smaller  the  air  gap,  other  things  being 
equal,  the  less  the  current  input  for  a  given  power  out- 
put. It  is,  of  course,  highly  desirable  to  keep  this  cur- 
rent down  to  the  smallest  amount  possible,  as  it  not 
only  affects  the  size  and  consequently  the  cost  of  the 
motor  itself,but  also  those  of  the  transformers, line  and 
generators.  In  a  synchronous  machine,  the  magnetiz- 
ation is  produced  by  direct  current  from  an  exciter,  and 
thus  does  not  affect  the  ;illernating  current  input  so 
materially;  the  air  gap  is  then  made  larger  so  that  there 
may  be  a  greater  latitude  allowed  for  wear  in  the  bear- 
ings,variations  in  the  size  of  the  armature  and  the  bore 
of  the  field,  etc. ;  without  encountering  difficulties  by 
the  armature  rubbing  against  the  field. 


W.J.  Moore,  Meaford,  Ont.  :  How  would  I  recharge 
dry  cells?  I  have  a  direct  current  no  volts  i^  k.  w. 
machine  and  also  an  arc  machine  giving  6  amperes,  and 
voltage  various  with  number  of  arc  lamps  burning 
(series  arc.)     Could  I  recharge    cells  from  this  source? 

Ans. —  The  most  usual  way  of  charging  cells  is  to  put 
them  across  a  no  volt  machine,  all  in  series,  and  also 
put  in  series  with  them  a  sufficient  number  of  inoRndes- 
cent  lamps  to  pass  the  charging  current  required.  This 
can  be  ascertained,  for  the  ordinary  types  of  batteries, 
by  adjusting  the  circuit  until  the  voltage  is  about  2  volts 
across  each  cell.  They  could  also  be  charged  from  the 
arc  circuit  by  connecting  them  into  it  all  in  series  and 
putting  in  parallel  with  them  a  resistance  adjusted  so 
that  you  get  about  2  volts  across  each  cell,  though  it  is 
scarcely  desirable  to  do  work  of  this  kind  in  connection 
with  a  high  potential  circuit. 


An  Eastern  lighting."company  wish  to  know  what 
they  can  do  to  run  a  direct^current  motor  of  220  volts 
from  a  500  volts  direct  circuit.  They  require  both 
voltages  at  same  time. 

Ans. — The  only  possible    way  is  to  put  a  rheostat  in 


series  with  the  motor  which  will  have  a  resistance  suffi- 
cient to  cut  the  voltage  approximately  in  half,and  which 
will  have  a  current  capacity  equal  to  that  of  the  motor. 
This  method  will  be  fairly  satisfactory  if  the  load  on  the 
motor  does  not  vary,  but  if  it  does  the  speed  will  keep 
constantly  changing,  and  the  tnotor  may  be  damaged, 
particulary  the  fields,  which  may  get  extremely  hot.  It 
should  be  noted  that  this  is  a  very  inefficient  method  of 
working,  as  just  as  much  energy  is  wasted  in  the  rheo- 
stat as  is  utilized  in  the  motor. 


"R.S."  writes:  Would  you  please  explain  to  me  rea- 
son for  the  statements  so  often  made  that  it  is  not  pro- 
fitable to  run  incandescent  lamps  more  than  a  certain 
length  of  time,  why  not  leave  them  burning  till  they  act- 
ually give  way.  Does  the  consumption  of  energy  or 
current  increase  as  the  lamp  grows  older  ? 

Ans.  — If  it  were  possible  to  manufacture  a  lamp 
which  until  it  actually  broke  gave  the  same  candle  power 
and  took  the  same  current  as  it  did  when  new,  the 
pratice  of  renewing  lamps  after  they  got  a  certain  age, 
instead  of  leaving  them  till  they  burnt  out,  would  be  en- 
tirely wrong,  but  the  point  is  that  the  ordinary  commer- 
cial lamp,  to  a  greater  or  less  extent,  depending  on 
whether  it  was  originally  of  a  poor  or  good  quality, 
deteriorates  materially  in  its  light  giving  power  after 
burning  a  certain  number  of  hours, this  deterioration  not 
being  accompanied  by  a  corresponding  decrease  in  the 
energy  which  itconsumes;  forinstance  ai6  c.p.lampmay 
be  found  to  be  giving  but  10  c. p., which  is  only  about  63% 
of  its  original  rating,  and  still  be  consumming  90  to  95% 
of  the  current  which  it  did  when  first  put  on  the  circuit. 
Obviously,  it  10  c. p.  is  enough  light,  you  should  put  on 
a  10  c.p.  lamp,  which  will  consume  but  about  70%  of  the 
energ)-  taken  by  the  old  16  c.p.  The  energy  consumed 
by  incandescent  lamps  does  not  increase  as  the  lamps 
get  older,  tending  rather  to  slightly  decrease,  though 
not  to  any  marked  extent. 


"Student":  What  is  meant  by  the  effective  weight 
of  the  lever  of  a  safety  valve  ?  What  is  the  rule  for 
finding  it  ? 

Ans. — By  effective  weight  is  meant  the  actual  weight 
with  which  the  lever,  pivoted  at  the  heavy  end,  bears 
down  upon  a  point  placed  the  same  distance  from  the 
pivot  as  the  centre  of  the  valve  is  from  the  fulcrum,  in 
other  words  the  weight  with  which  the  lever  alone  tends 
to  bear  bown  upon  the  valve,  when  placed  ready  for 
service.  The  rule  for  finding  this  weight  is:  Balance 
the  lever,  and  measure  the  distance  from  the  point  where 
it  balances  to  the  fulcrum,  multiply  this  by  the  weight  of 
the  lever,  and  divide  by  the  distance  from  ceuiic  of  the 
valve  to  the  fulcrum.  The  actual  total  weight  on  the 
safety  valve  is  that  of  the  weight  multiplied  by  the 
leverage  it  has,  plus  the  weight  of  the  valve  itself,  to- 
arether  with  the  effective  weight  of  the  lever. 


"Reader":  What  is  the  maximum  permissible  over- 
load of  the  ordinary  direct  connected  unit  ? 

Ans. — The  maximum  output  or  overload  is  u-ually 
determined  by  the  engine,  which  can  seldom  keep  the 
machine  up  to  the  requisite  speed  under  much  more  than 
25  or  30  !^  overload,  though  this  is  really  determined  by 
the  steam  pressure.  As  far  as  the  dynamo  is  concerned 
you  will  find  that  machines  of  standard  make  will  cany 
50  -  more  than  their  normal  capacity  for  say  three  or 
four  hours  without  heating  to  an  injurious  degree,  a 
momentary  output  of  twice  their  normal  without  spark- 
ing beyond  a  reasonable  amount. 
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ELECTRICAL    ENGINEERING    AT    THE 
SCHOOL   OF  PRACTICAL   SCIENCE. 

riie  students  in  the  Department  of  Mechanical  and 
Electrical  Engineeringatthe  School  of  Practical  Science, 
Toronto, th's  vear  number  i6o,of  whom  eighty  are  regis- 
tered in  the  first  year,  out  of  a  total  of  142  students  in 
that  class.  The  total  number  of  students  now  enrolled 
in  all  Departments  of  the  School  is  340,  which  corres- 
ponds to  an  increase  of  about  fifty  per  cent,  as  compared 
with  two  years  ago.  The  same  proportion  of  increase 
is  found  in  the  students  in  the  above  Department. 

Owing  to  this  large  gain  in  numbers  the  stuflF  has 
been  increased  this  year  by  the  appointment  of  H.  W. 
Price,  B.A.Sc,  as  Demonstrator  in  electrical  engineer- 
ing. Mr.  M.  V.  Sauer  is  this  year  Fellow  in  electrical 
engineering. 

(Considerable  additions  are  being  made  to  the  equip- 
ment, particularly  for  the  study  of  the  alternating 
current.  Among  .these  may  be  mentioned  a  Wagner 
single-phase  motor,  a  General  Electric  7^^  h.  p.  experi- 
mental polyphase  induction  motor,  which  can  bv 
substitution  of  a  revolving  field  be  used  also  as  a 
polyphase  dynamo,  and  a  constant  current  transformer 
for  series  arc  lighting,  made  by  the  General  Electric 
Company,  regulating  at  6.6  amperes.  We  might  also 
mention  a  large  Braun  vacuum  tube  with  translucent 
cross-sectioned  screen,  which  by  the  motion  of  the 
projection  on  it  of  a  deflected  cathode  ray  indicates  the 
instantaneous  values  of  current  and  voltage.  A  Mc- 
Farlan-Moore  vacuum  vibrator  apparatus  for  the 
illumination  of  vacuum  tubes,  a  Simon's  singing  arc 
lamp  and  other  minor  apparatus,  as  well  as  a  conside.- 
able  addition  to  the  list  of  Weston  and  Thomson  instru- 
ments, have  been  purchased. 

There  is  no  immediate  likelihood  of  change  in  the 
cour>e  of  study,  though  a  sub-division  into  two  courses, 
namely,  meclianical  engineering, and  electrical  engineer- 
ing, will  probably  before  long  become  desirable.  It 
would  appear  also  that  in  order  to  gain  the  fullest 
possible  advantage  from  the  new  building  of  the  School 
of  Practical  Science  now  being  erected  for  Chemistry 
and  Mining,  it  may  be  wise  to  increase  somewhat  the 
latitude  with  regard  to  options.  A  description  of  this 
building  appears  elsewhere  in  this  issue. 


HOT  WATER  HEATING  FROM  A  CENTRAL  STATION.* 

Bv  E.  II.  Mcknight. 

Owners  of  electric  light  plants  have  long  desired  to  increase 
the  earning  capacities  of  their  properties  without  appreciable  ad- 
ditional expense.  This  has  lead  to  an  invesligaiion  of  the  utiliz- 
ation of  exhanst  steam  as  a  means  of  heating  buildings. 
Wlierever  this  business  has  been  added  to  an  electric  light  plant 
it  has  proven  its  salvation,  especially  where  competition  has  been 
keen  and  profits  small. 

The  purpose  of  this  paper  is  to  give  a  general  idea  of  the 
equipment  and  operation  of  such  an  enterprise. 

Det.mls  of  Construction. — Pumps  and  condensers,  or  lust- 
ers, an  expansion  lank  and  a  catch-all  constitute  the  equipment 
of. the  station.  Large  duplex  pumps  are  used  to  circulate  the 
water  about  the  sjsteni.  They  are  operated  at  a  low  pressure 
during  moderate  weather,  but  in  extieme  cold  weather  the  pres- 
sure is  increased. 

An  open  tank  of  sufficient  capacity  is  placed  at  an  elevated 
position,  and  used  as  an  expansion  tank  for  the  system.  Any 
good  condenser  or  open  heater  into  which  the  exhaust  steam 
from  the  engines  is  turned  can  be  used.  The  condensation  form- 
ed is  conducted  back  to  the  boiler  by  means  of  a  small  automalic 
pump,  furnishing  a  quantity  of  heated  water  free  from  impurities, 

♦I'aper  read  at  the  Eightli  Annual  Meeting  of  the  Ohio  IJlectric  Light 
Association. 


the  oil  having  been  extracted  by  means  of  the  catch-all.  The 
water  for  ihe  heating  system  is  pumped  under  pressure  into  the 
condensers  or  heaters,  and  becomes  heated,  passing  out  of  the 
condensers  or  healers  and  continuing  its  travel  about  the  circuit. 
The  condenser  should  be  of  ample  size  to  heat  sufficient  water  to 
care  for  the  amount  ol  radiation  installed.  A  continuous  and 
uninterrupted  service  during  the  heating  season  is  assured  by 
having  all  station  equipment  in  duplicate. 

The  Mains.  —  L'pon  leaving  the  station,  from  eight  to  twelve- 
inch  pipe  is  used,  this  depending  upon  the  capacity  of  the  system; 
the  size  of  same  is  reduced  at  intervals  until  the  end  of  the  line  is 
reached.  The  two  pipe  system  has  many  advantages,  in  mv 
opinion,  over  a  single-pipe  system;  one  pipe  being  used  for  tlie 
supply,  and  the  other  for  the  return.  With  this  arrangement 
water  is  brought  directly  into  each  building  from  the  healing 
apparatus,  not  having  passed  through  any  other  building. 

The  insulation  jf  the  mains  is  a  matter  which  necessitates 
much  care  and  attention.  The  material  which  has  been  found  to 
be  Ihe  inost  efficient  and  inexpensive  consists  of  hemlock  boxes, 
buill  with  double  air-tight  compartments  in  which  the  mains  are 
laid;  the  space  remaining  about  the  pipes  being  well  filled  with 
process  shavings  or  inineral  wool.  The  outside  of  the  boxing  is 
protected  by  a  prepared  building  paper. 

Where  this  kind  of  insulation  has  been  used  the  loss  of  heat  on 
the  line  amounts  to  not  more  than  15  to  20  degrees;  that  is  to 
say,  when  water  is  sent  out  at  180  degrees,  it  will  return  to  the 
plant  at  t6o  degrees.  Thus  when  this  wacer  is  raised  from  160 
degrees  lo  180  degrees,  it  is  ready  to  send  out  again.  Care 
should  also  be  taken  in  anchc~>ring  the  mains  and  providing  for 
expansion. 

Cost  of  Operation. — The  expense  of  operating  the  heating 
plant  under  oidinary  conditions  is  not  great,  the  principal  ex- 
pense being  in  the  ;imount  of  live  steam  used  10  operate  the 
circulating  pumps,  which  al  no  time  is  any  great  amount,  the 
total  for  the  entire  heating  season  being  a  comparatively  small 
item.  No  extra  labor  is  needed  at  the  plant,  since  what  little 
attention  the  heating  plant  may  require  can  be  given  by  the 
same  force  of  men  heretofore  employed  ai  Ihe  electric  light 
plant. 

In  order  to  fully  realize  upon  the  investment  at  the  earliest 
possible  time,  it  is  most  desirable  to  secure  ihe  services  of  one 
who  is  thoroughly  conversant  with  the  details  of  the  business 
and  familiar  with  the  method  oi  figuring  for  the  purpose  of  mak- 
ing contracts  for  the  healing  of  every  available  building  located 
upon  ihe  pipe  line. 

As  soon  as  the  capacity  of  the  pipe  line  has  been  reached,  this 
additional  expense  can  be  dispensed  with. 

Method  of  Figuring — The  rules  used  are  the  same  as  those 
given  by  the  highest  authorities  on  the  subject  of  heating,  and 
are  the  same  as  those  which  have  been  in  general  use  for  a  num- 
ber of  years. 

In  determining  the  amount  of  heat  a  given  building  will  con- 
sume, measurements  are  taken  of  Ihe  cubic  contents  of  each 
room,  it  being  assumed  that  the  atmosphere  of  a  room  changes 
once  and  must  be  relieated.  The  square  feet  of  exposed  glass 
surface  is  also  measured,  the  loss  of  heat  through  one  square 
foot  of  glass  being  75  times  as  much  as  the  heat  consumed  by- 
one  cubic  loot  of  air.  Next  the  square  feet  of  exposed  wall 
surface  is  taken,  it  being  estimated  that  ten  square  feet  of  wall 
surface,  in  the  average  well-built  house,  will  kise  as  much  heal 
as  one  square  foot  of  glass  surface. 

By  this  means  we  arrive  at  the  total  number  of  feel  of  radiat- 
ing surface  to  heat  a  given  building,  allowing  one  square  foot 
of  radiating  surface  for  every  hundred  feet  of  cubic  contents 
or  its  equivalent.  An  erroneous  impression  has  gone  forth  to 
the  effect  that  the  heat  is  charged  for  according  to  the  numlier 
of  feet  of  radiation  used,  whether  this  be  much  or  lillle;  but  in 
reality  the  cost  per  year  is  governed  by  the  amount  of  heat 
the  building  will  consume,  and  is  not  based  entirely  upon  the 
number  of  teet  of  radiation  contained  in  it.  It  is  a  well-estab- 
lished fact  that  hot  water  as  a  heating  medium  is  far  superii>r  to 
all  known  methods  of  healing.  .Among  Ihe  numerous  aavanlages 
10  be  had  from  this  particular  method  is  the  fact  that  during  the 
fall  and  spring  months  when  a  modeiaie  amount  of  heat  is 
desired,  this  need  can  he  supplied  by  circulating  the  water  at  a 
low  de.yree  of  temperature. 

The  heat  from  such  a  system  is  supplied  to  the  consumer  24 
hours  .1  day.  and  every"  day  upon  which  heat  is  needed;  the  ser- 
vice being  continuous  and  uninterrupted,  it  gives  the  consumer 
the  least  concern.  A  crowning  feature  of  ihis  system  ol  healing 
is  obtained  by  the  use  of  heat  regulators, one  or  more  being  placed 
in  each  building.  This  insures  an  even,  regular  temperature 
through  the  house  al  all  limes. 
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OOO^0O^0^^00'*0^^^^^^^^^^^^*^^^^^^^^^^^  '''''^''""'' '°  ^'^'■'""^  ^"  absolutely  reliable  coherer  nf  the  old   type, 

Y  %  since  out  of  a  hundred   of  these  liltle  instruments  30  or  40  niljjht 

%     TF  I     F^RflPH      n^    I   Fl    FrHllNF       X  be  good,  30  wouM  be  poor  and  30  wouM  be  absoUiiely   unusable. 

X      ILLjLvlVlll    113         1  L^L^L^l    llv/llL9     ^  The  new  method  of  receiving  adopted  by  Marconi  has  a  capacity, 

^     *««»^^^  ^^^^^^^^A^^^j^AA^y^j'^Aj^^AAjt.A^j^ji^ji^  should  it  be  required,  of  several  hundred  words  a  minute. 

The  power  of  the  new  installation  is  said  to  be  iar  greater  than 

SPACE  TELEGRAPHY.  would    be    demanded   for    transmission    lo    Europe,    and    it    is 

Th'?  Cape  Breton  station  that  is  to  be  used  forihe  transmission  announced  that  before  the  close  of   the  present  year  messages 

of  Marconi    space-telesrraphy    messages    across   the   Atlantic    is  may  be  sent  direct  from  Cape  Breton  or  Cape  Cod,   Mass.,   to 

now  almost  compleled.     The  station  is  located  at  Glace  Bay,  on  Cape  Town,  South  Africa.     It  is  expected  that  .Mr.  Vyvyan,  after 

the  eastern  coast  of  Cape  Breton,  on  a  proinonlory  about  70  feet  he  has  placed  the  station  in  operation,  will  leave  for  South  Africa, 

above  mean  high  water.  where  he  will  superintend  the  erection  of  a  wireless  station  at 

The  plant  consists  of  four  huge  towers  for  carrying  the  vertical  Cape  Town.      The  plan  of  the  Marconi  company  is  to  establish, 

wires,  and  a  group  of  one-slorey  buildings  arranged  at    I  he  base  as  soon  as  possib'e,  a  chain  of  long-distance  wireless  stations  in 

of  the  towers  in  which  is  contained  the  powerful  electrical  plant  different  pans  of  the  world.     Within  a  year,  it  is  expected,   there 

which  has  been  specially  construcled  for  the  station.  will  be  one  station  in  Canada,  two  in  the  United  States,  one  in 

The  necessary  height  for  the  vertical  wires  has  been  atlained  Central  America  or  the  West  Indies,  one  in  South  Africa,  and 

by  the  erection  ol  four  braced  wooden  towers,  each  215  feet  high,  one  on  the  continent  of  Europe, besides  the  present  one  at  Poldhu, 

at  the  four  corners  of  a  square  w  hich  measures  about  200  feet  on  England, 
a  side.     Each  lower  consists  of  four  legs,  built  up  of  three  by  12- 

inch  plank,  the  legs    being  braced    togeiher    on  each  face  of  the  In  a  recent   paper  read   before  the  Engineers'  Club  of  Phila- 

tower  bv- three  b\'  nine-inch   braces.     The  planking  of  which  the  delphia,    some   particulars  were  given    of  a  method  of  wireless 

legs  are  built  is  laid  up  so  as  to  break  joints  as  much  as  possible  telegraph}-  worked  out  b\'   Professor  Fessenden,  of  the  United 

and  secure  the  approximaie    strength  of  a  solid    12  by   12-inch  Slates  Weatiier  Bureau.     It  consists  of  a  receiver  entireh' distinct 


-Marconi  Wireli-ss  Telegraph  Station,  Glace  Bay,  .Wha  Sc^itia. 


stick.  The  legs  are  spaced  ^o  feet  from  center  to  cenier  at  ihe 
base  and  nine  feet  from  center  to  cenier  at  the  top  platforms. 
The  foundation  of  each  tower  consists  of  a  mass  of  concrete 
formed  in  a  hollow  square,  in  which  are  embedded  the  12  by  12-inch 
sills  and  the  first  panels  of  the  lateral  bracing.  In  section  this 
concrete  mass  is  six  feet  in  width  by  eight  feet  in  depth,  the 
external  dimensions  of  the  found  ition  being  36  by  36  feel,  and 
the  internal  dimensions  24  by  24  feet. 

The  lowers  are  lied  in  such  a  way  that  the  stress  on  each 
tower  will  be  transmitted  directly  to  iis  own  set  ot  cables,  every 
one  of  which  will  be  doing  useful  work.  The  wires  are  carried 
from  three  points  on  the  lowers  (the  lower  and  upper  third  and 
the  summit),  all  wires  having  an  inclination  of  45  degrees.  The 
ropes  are  all  made  of  the  best  plow  steel,  the  majority  of  ihem 
being  2^2  inches,  and  a  few  three  inches.  The  meiliod  of  carry- 
ing the  aerial  wires  upon  the  structure  is  as  follows:  Four  three- 
inch  cables  are  strung  from  platform  to  platform  at  the  top  of  the 
towers,  as  shown  in  the  diagram  (Fig.  3),  and  from  these  cables 
depenfl  150  aerial  wires.  These  are  drawn  together  and  united 
in  Ihe  center  of  the  tower  into  a  single  cable,  which  descends 
vertically  to  enter  the  transmithing  and  receiving  house  below. 
The  average  length  of  the  aerial  wires  before  they  meet  in  the 
common  central  cable  is  about  140  feet. 

Mr.  V'yvyan,  the  engineer  in  charge  of  the  station,  states  that 
Marconi  has  ceased  to  use  the  coherer  and  has  substituted  a 
receiver  of  much  greater  reliability  and  capacity.     It  was  always 


from  tht*  coherer — in  the  main  of  a  platinum  wire  of  peculiar  form 
and  character.  The  sensil  ive  part  of  the  receiver  is  a  continuous 
conductor  and  does  not  depend  for  its  operation,  like  the  coherer, 
on  a  vast  number  of  loose  contacts.  Each  time  the  electrical 
oscillation  passes  along  the  circuit  in  which  the  Fessenden  re- 
ceiver is  placed  a  change  occurs  in  the  eleclrical  condition  of  the 
circuit.  This  change  of  condition  manifests  itself  as  a  cl  ck  in 
the  telephone  receiver.  One  click  is  produced  each  lime  a  com- 
plete oscillation  passes  along  the  wire;  or,  in  other  words,  each 
time  the  secondarj'  spark  occurs  at  the  sending  station.  It  these 
interruptions  are  slow,  the  clicks  are  difficult  to  interpret.  As 
the  number  01  inierruplions  increases  the  individual  clicks  form 
themselves  into  more  or  less  of  a  buzzing  sound;  and  if  the 
interruptions  are  made  wiih  a  tuning  fork,  for  instance,  the 
telephone  receiver  will  produce  the  same  tone  as  Ihe  sending 
mechanism  gives  out.  It  will  be  seen  that  this  arrangement 
lends  itself,  with  slight  modifications,  to  a  telephonic  system, 
details  of  which  are  not  yet  ready  for  publication.  General 
Greely,  of  the  United  States  Signal  Corp«,  has  given  a  contract 
to  a  Philadelphia  firm  10  install  Ihe  system  for  the  Signal  Corps 
in  Alaska,  between  Cape  Nome  and  St.  .Michael,  a  distance  of 
108  miles  across  Norton  Sound. 


An  electric  light  plant  Is  being  installed  for  lighting  Ihe 
municipality  of  \ernon,  B.  C.  The  engine  will  be  supplied  by 
the  Waterous  Engine  Company,  of  Brantford,  Ont. 


November,    1902 


THE  CANADIAN    ELECTPICAL  INEWS 


199 


WIRELESS  TELEGRAPHY  ON  A  MOVING  TRAIN. 

nuiiii);  ilie  passage  of  the  special  irain  on  the  Grand  Trunk 
Railway  between  Toronto  and  Montreal,  on  October  13th, 
bearing  die  members  of  the  American  Association  of  General 
Managers  and  Ticket  Agents  fiom  Chicago  to  Portland,  wireless 
telegraphic  signals  were  received  by  the  party  as  the  train  passed 
Si.  Dominique  station,  at  the  rate  of  60  miles  an  hour.  No 
special  attempt  was  made  to  signal  to  a  great  distance,  but  the 
train  remained  in  touch  with  the  station  for  from  8  to  10  miles. 


'ts  headquarters  in  Ottawa.  Toronto  and  Ottawa  capitalists,  in- 
cluding Hon.  George  E.  Foster,  are  interested.  The  system 
obviates  the  necessity  of  having  a  central  telephone  exchange. 
By  taking  down  from  an  indicator  the  6gures  representing  the 
number  with  which  connection  is  desired,  the  same  can  be  ob- 
tained without  ringing  up  a  central  office.  It  is  probable  that  an 
experimental  line  will  be  established  in  Ottawa. 

Cable  dispatches  from  London, of  September  I9,gave  the  follow- 
ing: At  a  conlerence  with  Signor  Galimberti,  Minister  of  Posts 
and  Telegraphs,  William  Marconi  submitted  plans  for  the  erection 
of  a  wireless  telegraph  station,  to  cost  $140,000,  for  establishing 
connection  Ironi  Italy  with  the  British  and  American  stations. 
The  scheme  will  be  submitted  to  Parliament.  King  Victor 
Emmanuel  has  bestowed  the  Cross  of  the  Order  of  the  Crown  on 
Marconi.  The  French  Government  has  decided  to  install  a 
wireless  telegraphic  system  in  the  islands  of  Martinique  and 
Guadeloupe,  owing  to  the  frequent  interruptions  of  the  cable 
service  there. 


Fig.  2. — One  of  the    Marconi    Towers,    Showinc.    Details 

OF  Construction. 


Two  vibratory,  10  to  12  feet,  connected  with  an  induction  coil  of 
the  usual  pattern  (8-inch  spark),  served  to  transmit  the  waves 
from  the  station,  while  on  the  train  itself  the  waves  were  received 
by  a  coherer  of  the  ordinary  type.  A  relay  rendered  the  signals 
audible  to  the  passengers  by  ri-ging  bells  in  three  cars.  The 
collecting  v>ires  were  run  through  the  guides  for  the  signal  corp 
inside  the  train,  and  extended  about  one  car  length  on  either 
side  of  the  coherer.  Owing  to  the  natural  vibration  of  the  train 
it  was  impossible  to  have  the  relay  at  the  most  sensitive  point, 
but  the  distance  to  which  it  was  possible  to  keep  the  train  in  touch 
with  the  station  was  considered  very  satisfactory  by  the  various 
officials.  The  apparatus  was  loaned  for  the  experiments  by  the 
Physical  Department  of  McGill  University,  Prof.  E.  Rutherford 
and  Prof.  H.  T.  Barnes,  assisted  by  Mr.  H.  L.  Cooke,  being 
present  to  look  after  the  adjustments.  Dean  Bovey  and  Prof.  C. 
H.  McLeod,  ot  the  Engineering  Department  of  McGill,  also 
witnessed  the  experiments. 


SHORT-CIRCUITS. 

The  Bell  Telephone  Company  are  considering  the  building  of  a 
telephone  line  between  Clayton  and  Almonte,  Out. 

The  shareholders  of  the  telephone  Company  at  Harrietsville, 
Ont.,  have  elected  the  following  officers:  President,  Dr.  W.  Doan; 
secretary  and  treasurer,  James  Smith. 

The  Eastern  Telephone  Company  have  just  installed  a  new  re- 
lay switch-board  at  Sydney,  N.S.  The  board  was  supplied  by  the 
Northern  Electric  Company,  of  Montreal,  and  installed  under  the 
superintendence  01  Mr.  Norris. 

The  Canadian  Telephone  Machine  Company,  which  obtained 
a  charter  at  last  session  of  Parliament,  is   arranging  to  establish 


PERSONAL. 

Itis  understood  that  Mr.  J.J.  Toole,  of  Brantford,  hasaccepted 
the  position  of  general  manager  of  the  new  Brantford-Paris  elec- 
tric railway. 

Mr.  Frank  Turner,  C.  E.,  of  Toronto,  has  accepted  the  presi- 
dency of  the  Central  Ontario  Power  Company,  of  Peterborough. 
Mr.  Turner  has  had  a  wide  engineering  experience. 

Mr.  T.  H.  Burgess,  for  the  past  ten  years  connected  with  the 
Halifax  Tramway  Company,  has  been  advanced  to  the  position 
ot  inspector,  an  office  just  created  and  which  is  expected  to 
result  in  the  improvement  of  the  service. 

Mr.  Sylvester  Potter,  who  recently  tendered  his  resignation  as 
chief  electrician  for  the  Toronto  Railway  Company,  has  accepted 
a  lucrative  position  in  Chicago.  Before  leaving  Toronto  the  em- 
ployees of  the  company  contributed  generously  towards  the  pur- 
chase of  a  souvenir  to  mark  the  high  appreciation  they  entertained 
of  Mr.  Potter  and  the  cordial  relations  that  has  existed  between 
them.  The  gifts  consisted  of  a  handsome  travelling  case  and  a 
gold  chain  and  locket. 

A  pretty  wedding  occurred  on  October  21st,  when  Miss  May 
Isabel  Crawford  Dickson,  daughter  of  the  late  George  D.  Dick- 
son, K.C.,  of  Belleville,  became  the  bride  of  Mr.  Roderick  J. 
Parke,  consulting  electrical  engineer,  of  Toronto.  The  cere- 
mony took  place  in  St.  Alban's  Cathedral,  Toronto,  and  was 
performed  by  Rev.  Canon  MacNab.  A  reception  was  held  at 
the  home  of  the  oride's  mother,  1  Howland  avenue,  alter  which 
Mr.  and  Mrs.  Parke  lef'  lor  New  York  and  the  Eastern 
States. 

Stricken  with  appendicitis  as  he  was  preparing  to  sail  for 
America,  Prof.  Sidney  Howe   Short,  inventor  of  the    first  electric 


CAsUlr, 


Fig.  3.— Marconi  Station.— Method  of  Carrying 
Aerial  Wires. 

car  operated  in  the  United  States  and  consulting  engineer  for 
Dick,  Kerr  &  Company,  London,  England,  died  at  his  home  in 
London  on  October  21st.  He  was  43  vears  old  and  had  been 
engaged  in  electrical  work  for  the  last  24  years.  Born  in  Ohio, 
he  was  graduated  from  the  Ohio  State  University  in  1878.  He 
established  the  Short  Electric  Railway,  of  Columbus,  and  at  one 
time  was  connected  with  the  Walker  Electric  Company,  of  Cleve- 
land. He  was  a  professor  in  Denver  University  for  several  years, 
during  which  time  he  invented  an  electric  car,  which  was  tested 
on  the  University  grounds.  Prof.  Short,  it  is  said,  patented  nearly 
as  many  electrical  appliances  as  has  Mr.  Edison. 


THE  CANADIAN   ELECTRICAL  NEWS 


November,  1902 


Branch  office  of  the  Canadian  Electrical  News, 
Imperial  Building. 

Montreal,  October  31st,  1902. 

The  novel  scheme  spoken  of  in  last  issue  as  going  to  be 
adopted  by  the  Electrical  Contractors'  Association  for  the  pro- 
vince of  Quebec  re.  inspection  of  interior  electric  wiring  is  as 
follows  : — Until  such  time  as  the  city  of  Montreal  appoints  an 
ofiScial  inspector  (which  course  is  also  being  worked  up  by  the 
Electrical  Contractors'  Association),  the  members  have  made  an 
agreement  with  Mr.  W.  J.  Plews,  whose  certificates  are  accepted 
by  the  Canadian  Board  of  Fire  Underwriters,  to  inspect  all 
electric  light  work  done  by  any  ot  its  members.  A  motion  to 
this  effect  was  put  and  carried  at  the  last  meeting  of  the  con- 
tractors and  arrangements  were  made  with  Mr.  Plews  to  carry 
it  into  effect  on  or  about  October  islh.  This  voluntary  act 
ought  to  prove  good  faith  as  well  as  be  acceptable  to  any  fair- 
minded  customer.  It  is  hoped  that  the  electric  light  supply 
companies  will  assist  this  movemeut  by  demanding  certificates 
before  making  connections  from  other  wiring  contractors  outside 
the  association. 

Some  local  wiremen  seem  to  have  got  it  into  their  heads  that 
the  Electrical  Contractors'  Association  is  anti-union  and  some 
business  men  treat  it  as  a  combine.  Be  it  known  to  the  former 
that  the  association  is  neither  for  or  against  the  union,  and  to 
the  latter  that  apart  from  rate  per  hour  to  be  charged  for  labor, 
there  is  no  combine  ot  any  sort.  The  object  is  to  better  elec- 
trical conditions  and  assist  electrical  deve'opment.  Naturally, 
so  as  to  control  votes  to  that  end  only,  a  union  man  is  not 
eligible  for  membership.  The  success  of  the  association  already 
on  the  inspector  question  with  the  citj'  of  Montreal  during  the 
few  months  of  its  existence  is  commendable  and  proves  its 
objects.  I  quote  from  one  of  the  dailies  :  "It  is  just  possible 
Montreal  may  have  a  bureau  of  inspection  for  electric  wires.  It 
is  now  suspected  that  defective  wiring  is  the  cause  of  a  great 
many  mysterious  fires,  notwithstanding  the  fact  that  the  officials 
of  the  electric  companies  usually  protest  against  statements  of 
this  kind.  The  matter  has  been  given  little  or  no  attention  up  to 
the  present  time,  and  it  is  now  proposed  to  see  what  can  be 
done.  Ciry  Electrician  Badger  presented  a  report  in  favour  of 
establishing  a  system  of  inspection  at  yesterday  afternoon's 
meeting  of  the  Fire  Committee.  Mr.  Badger  explained  that  the 
cost  of  a  properly  equipped  ^taff  would  be  considerable,  but  he 
thought  a  few  thousand  dollars  would  do  for  a  slarl.  A  sub- 
committee was  appointed  to  study  the  matter  with  instructions  to 
report  as  soon  as  possible. 

The  case  taken  by  several  insurance  companies  against  the 
Lachine  Rapids  Company,  referred  to  in  last  issue,  promises  to 
be  a  big  fight.  It  is  on  account  of  the  fire  at  Ayer's  cold 
storage  warehouse.  It  is  alleged  that  the  fire  was  electrical 
and  due  to  high  tension  current  entering  from  the  Lachine  cir- 
cuit during  break-down  of  transformer.  It  looks  as  if  every 
electrician  of  note  in  Montreal  will  be  called  in  on  one  side  or 
the  other. 


Fogarty  Bros.,  Montreal,  have  secured  the  contract  for  instal- 
ling a  complete  electric  light  plant  in  the  new  mill  of  William 
Rutherford,  Sons  &  Company  at  St.  Henri,  Que. 

The  city  of  Winnipeg  now  owns  its  fire  alarm  system,  recently 
installed  under  the  supervision  of  Mr.  F.A.  Cambridge,  citv  elec- 
trician. For  the  past  eighteen  jears  the  system  has  been  operated 
by  the  Bell  Telephone  Company.  The  principal  improvement 
introduced  in  the  new  system  is  the  substitution  of  insulated 
wire  for  the  bare  wire  hitherto  in  use  ;  another  improvement 
is  the  subdivision  of  the  boxes  into  a  greater  number  of  circuits 
Provision  is  made  for  the  introduction  of  the  manual  system  in- 
stead of  the  automatic  repeater,  but  this  change  may  not  be  made 
for  some  time.  The  switch-board  in  the  operating  room  is  7.10 
by  6. 5  inches,  of  red  Tennessee  marble,  manufactured  by  the 
Western  Electric  Company,  of  Chicago.  It  has  a  capacity  for 
eight  circuits,  six  now  in  use  and  two  spare  circuits.  Each  bat- 
tery, when  fully  supplied,  has  a  capacity  for  48  hours'  supply. 
Current  is  obtained  from  the  electric  plant  of  the  Hudson's  Bay 
Company.  The  outside  system  comprises  40  miles  of  wire,  most 
of  which  is  heavily  insulated.  There  are  at  present  connected  to 
the  system  83  boxes,  and  10  additional  ones   have    been    ordered. 


ANNUAL  DINNER  OF  STATIONARY  ENGINEERS. 

The  usual  jolly  crowd  assembled  at  the  Walker  House  on 
Thanksgiving  Eve,  October  15th,  to  participate  in  the  sixteenth 
annual  banquet  of  Toronto  No.  i  Canadian  Association  of 
Stationary  Engineers.  The  large  dining  hall  was  capable  of 
providing  no  more  than  ample  accommodation  for  the  large 
number  of  engineers  and  their  friends.  The  menu  card  was 
prefaced  with  the  quotation  "Hunger  is  sharper  than  the  sword", 
as  if  to  whet  the  appetites  of  the  party,  but  such 
was  not  necessary,  as  the  dainty  viands  were  a  sufficient  entice- 
ment in  that  respect. 

The  duties  of  chairman  devolved  upon  Mr.  R.  H.  Johnston, 
President  of  Toronto  No.  1,  who  Inst  no  time  after  the  supper  in 
proceeding  with  the  programme  of  toasts  and  song.  After 
"The  King  "  had  been  duly  honored.  Mayor  Howland,  who  had 
just  entered  the  room,  was  asked  to  make  some  remarks.  He 
complimented  the  engineers  upon  the  splendid  gathering,  and 
announced  himself  to  be  in  sympathy  with  the  aims  and  objects 
of  the  Association.  The  name  "stationary  engineer"  seemed  to 
him  a  misnomer,  as  engineers  were  not  stationary  but  were 
making  rapid  advancement.  Upon  concluding  his  remarks  he 
was  warmly  applauded.  Coupled  with  the  toast  "Toronto,  the 
Oiieen  City",  was  the  name  of  Aid.  Wood",  who  made  a  some- 
what humorous  speech. 

"Our  Guests  "  called  for  remarks  from  G.B.  Towers,  J.J.  Bell, 
and  Capt.  DonnoUy.  Capt.  Donnolly  ha»  recently  removed  from 
Kingslomo  Toronto.  He  has  been  prominently  connected  with 
shipping  and  marine  engineering  and  was  for  several  years 
inspector  for  Lloyds,  of  London,  England.  It  was  time,  he  said, 
that  the  engineers  had  obtained  greater  recognition  in  this 
country.  It  was  most  necessary  that  an  engineer  should  be 
capable  of  efficiently  performing  his  duties,  as  both  life  and  pro- 
perty depended  upon  him.  There  has  been  no  lime  in  the  past, 
he  believed,  when  the  good  engineer  is  more  sought  after  than 
he  is  to-day,  and  he  urged  every  young  man  to  strive  to  become 
absolute  master  of  his  business,  whether  it  be  engineering  or 
otherwise.  He  thought  every  person  who  had  anything  to  do 
with  running  an  engine  should  join  the  engineers'  association, 
particularly  as  its  aims  were  educational. 

Everyone  smiled  when  Mr.  J.  J.  Main  rose  to  respond  to  the 
toast  of  "Our  Manufacturers,  "  but  the  expected  story  was  not 
forthcoming.  Mr.  Main's  remarks  were  confined  to  the  boiler- 
making  business,  with  which  he  is  associated.  He  said  present 
prospects  could  not  be  brighter.  Every  boiler-maker  that  he 
knew  had  all  the  business  he  could  handle,  and  many  ot  them 
were  in  the  happy  position  of  being  able  to  discriminate  as  to  the 
work  which  they  would  accept.  He  regretted  to  say  tnat  there 
were  many  defective  and  worn-out  boilers  still  in  use.  He  knew 
of  boilers  that  had  been  condemned  and  replac'ed  by  new  ones, 
and  these  same  boilers  had  been  sold  for  saw  mills  and  other 
purposes  where  100  pounds  pressure  or  more  would  be  required. 
There  cQuld  be  only  one  result — a  disastrous  explosion  sooner  or 
later.  Mr.  Main  had  recently  returned  from  a  convention  of 
boiler-makers  at  Atlantic  City,  N.  J.,  where  he  had  the  honor  of 
being  the  only  Canadian  present.  Mr.  Baker,  of  Westman  & 
Baker,  and  Mr.  Owen,  of  London,  England,  also  spoke  in 
response  to  this  toast.  To  the  toast  of  "The  Executive"  Mr.  H. 
E.  Terry  and  Mr.  A.  M.  Wickens  replied.  "Toronto  No.  i  "  was 
then  toasted  and  responded  to  by  the  president,  Mr.  R.  H . 
Johnston. 

The  musical  programme  was  provided  by  Messrs.  R.  A.  L. 
Gray,  McLean  and  Fletcher. 

The  committee  in  charge  of  the  dinner  were  unceasing  in  their 
efforts  to  entertain  their  friends,  and  they  succeeded  admirably. 
This  committee  was  composed  of  R.  H.  Johnston,  president;  G. 
C.  Mooring,  chairman;  James  Bannon,  secretary-treasurer; 
Charles  Moseley,  A.  M.  Wickens,  N.  V.  Kuhlman,  W.  H.  John- 
ston, W.A.  Wocdbridge,  J.imes  Huggelt,  and  A.J.  Butcher. 


The  Otonabee  Power  Companj',  of  Peterborough,  Ont.,  turned 
on  the  power  in  their  new  plant  on  September  23rd.  The  power 
house  is  located  about  four  miles  north  of  Peterborough,  and  the 
present  installation  has  a  capacity  of  2,000  horse  power.  The 
water  wheels  consist  of  three  68-inch  Samson  turbines,  of  the 
verticle  type,  manufactured  and  installed  by  the  William  Hamilton 
Manufacturing  Company,  of  Peterborough.  The  generators  and 
other  electrical  apparatus  were  furnished  by  the  Canadian 
General  Electric  Company. 
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Under  the  title  of  "Dooley's  Invention,"  a  Mon- 
treal correspondent  sends  us  the  following,  with 
apologies  to  F.  P.  Dunne  : 

"  Dhrink  up  yer  beer  Hennessy  an  shep  into^me 
labortory,"  said  Mr.  Dooley.  "  An  ilectric  shock  '11 
do  yer  owld  lame  back  more  good  than  anything  Oi' 
can  think  iv.  'Tis  in  here  thot  me  friends  Edison, 
Marconi,  Frid  Thomson,  Gawrge  Hill,  an'  a  few  others 
akelly  as  much,  do  be  meetin'  twist  a  week  fer  to  per- 
fect th'  noo  invintion  which  Oi  'ave  been  workin'  on 
fer  years. 

"  Wudden't  ye  be  sorrphrised  Hennessy,  on  a  warm 
day  at  th'  mills,  if  ye  just  thot  iv  a  cool  schooner,  an' 
it  all  't  wanst,  lo  and  behold,  it  just  popped  down 
before  yer  thirsty  face  ?  Or  make  up  yer  moind  any 
toime  in  th'  day  that  'tis  six  o'clock  an'  immegitly  th' 
whistle  'd  blow  ?  If  ye  can  stretch  yer  immagination 
to  that  extent  ye  have  me  invintion  iu  a  nutshell. 

"Av  coorse,  when  Oi  git  it  on  th'  market,  't'll  be 
neat  an'  convaynient  fer  carryin'  in  yer  vist  pocket,  but 
don't  ye  buy  th'  insthrument  till  Oi  giv  ye  a  few 
demonstrations,  fer  ye'd  be  shure  to  wish  fer  a  house 
an  lot  an  it  'd  come  down  so  quick  that  th'  owld  woman 
'd  'ave  t'  hire  a  dridge  fer  to  dig  ye  out. 

"  Oi  bet  me  brain  looks  loike  a  magnified  dhrop  iv 
Montreal  wather  since  Oi'v  been  calculatin",  studyin' 
an     expirimintin'.       'Tis       great      spoort      Hennessy, 

i2xilmxAt              119x60x10'^ 
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Ye  see    C  ^  —  is  about  wan  iv  th'  first  things   ye  run 

up  aginst.  Av  coorse  th'  rise  in  timperature  increases 
th'  resistance,  th'  same  as  t'would  in  yer  own  case 
Hennessy,  much  depindin'  on  th'  lingth  av  th'  circuit 
an'  th'  toime  ye've  sthopped  at  it.  Ye've  loikwise  to 
consider  th'  dhrop  in  potential,  b't  after  ye've  raised 
the  E.  M.  F.  at  th'  ginerator  things  '1!  commince  fer 
t'  feel  aisy  fer  ye  if  ye  can  make  up  yer  moind  thot 
ye've  sufficient  margin,  an'  ihin  yer  all  roight  fer 
Sunday. 

Call  agin  Hennessy,  I'll  enlighten  ye  more  if  ye  feel 
intherested.  Oi  niver  knew  befoor  that  ye  cud  divide 
an  E  by  an  R,  ses  Henne-^sy. — R"ats. 


THE  LATE  MR.  JOHN  MOODIE. 

One  of  the  prominent  citizens  of  Hamilton,  Ont.,  in  the  person 
of  Mr.  Jolin  Moodie,  Sen.,  passed  away  on  October  19th  at  his 
residence,  "Blinkbonnie",  Bay  stieet  north,  in  that  city.  Mr. 
Moodie  had  been  indisposed  for  several  months,  and  his  demise 
was  not  unexpected.  He  was  a  well-known  business  man  and 
had  been  prominently  connected  with  the  industrial  develop, 
ment  of  Hamilton  and  in  late  years  with  its  advancement  electri- 
cally. 

Deceased  was  born  in  Newlon-Steward,  Ayrshire,  Scotland 
and  came  to  Hamilton  when  twenty-two  years  of  age.  Thus 
forty-six  years  of  his  life  were  spent  in  that  city.  He  conducted  a 
large  fancy  goods  store  and,  with  his  sons,  founded  the  Eagle 
Knitting  Company.  About  eight  years  ago  he  retired  (rem  these 
enterprisps,  leaving  them  entirely  to  his  sons.  Recognizing  the 
possibilities  in  the  electrical  field,  he  became  one  of  the  founders 
and  original  directors  of  theCataiact  Power  Company,  and  .it 
the  time  of  his  death  was  a  large  shareholder  in  the  Hamllion 
Electric  Light  &  Cataract  Power  Company.  Mr.  Moodie  was 
treasurer  of  the  company,  but  a  few  months  ago,  owing  lo  failing 
health,  his  duties  were  transferred  to  his  son,  Mr.  James  R. 
Moodie.  It  is  said  that  he  left  an  estate  valued  between  $450,- 
000  and  $500,000,  a  large  portion  of  which  is  Cataract  Power 
Company  stock. 


At  a  meeting  of  the  Board  of  Directors  of  the  Hamilton  Elec- 
tric Light  &  Cataract  Power  Company  the  following  resolution 
was  unanimously  passed:  "The  Board  of  Directors  of  the  Hamil- 
ton Electric  Light  &  Cataract  Power  Company  places  on  record 
an  expression  of  its  sincere  sorrow  and  regret  that  John  Moodie, 
the  Treasurer  of  the  company,  has  been  called  away  from  this 
life  to  his  eternal  rest.  Mr.  Moodie  was  one  of  the  few  pioneers 
in  the  history  of  this  company's  enterprises.and  at  all  times  showed 
the  utmost  confidence  in  the  company's  future  prospects.  His 
co-directors  ever  found  it  a  genuine  pleasure  to  be  associated  Arith 
Mr.  Moodie  in  all  business  inatters,  and  the  company's  success 
has  been  in  no  slight  measure  due  to  his  acknowledged  1  eputation 
in  the  community  and  business  circles  as  a  man  of  high  character 
and  undoubted  integrity.  The  directors  extend  their  warmest 
sympathy  to  the  grief-stricken  widow  and  the  members  of  the 
family  in  the  hour  of  their  affliction  and  bereavement." 


A  REMARKABLE  SPECIMEN. 

The  illustration  herewith  shows  a  straight  line  hanger  and  ear 
which  were  taken  from  the  line  of  the  Mill  Creek  Valley  Street 
Railroad  Company,  St.  Bel-nard,  Ohio.  The  damaged  appear- 
ance of  the  hanger  and  ear  was  caused  by  a  dead  short-circuit 
between  the  trolley  and  ground.  It  seems  that  in  some  way  the 
positive  trolley  wire  came  into  contact  with  the  negative  wire  on 
one  of  the  cars,  causing  a  short  circuit  of  the  line.  The  circuit 
breakers,  being  set  at  2000   amperes,  would  not   open  up  until  the 


Damaged  Hani^er  and  Ear. 

etigineer  opened  the  circuit  by  pulling  out  the  breaker,  and  a 
the  time  that  was  done,  he  noticed  that  the  shot  t  circuit  was 
carrying  150  amperes. 

An  examination  of  the  cut  will  show  the  extremely  disastrous 
nature  of  the  arc  caused  by  the  shori-circuit,  which  was  sufficient 
to  melt  entirely  away  the  ends  of  the  trolley  ear,  and  also  the 
lower  part  of  the  skirt  of  the  hanger  supporting  it.  The  hanger  in 
question  was  a  type  D  hanger, made  by  the  Ohio  Brass  Company, 
of  Mansfied,  Ohio,  and  the  insulation  was  its  well  known  "Dirigo" 
make.  I5espite  the  fact  that  the  hammer  and  ear  were  so  badly 
damaged  by  the  arcing  that  the  stud  bolt  of  the  hanger  was  par- 
tially melted  away  and  fused  on  to  the  boss  of  the  ear,  ihe  insu- 
lation was  practically  uninjured,  with  the  exception  of  a  slight 
charring  of  it  at  the  lower  edge  of  the  insulated  bolt.  A  test  of 
500  volts  afterward  applied  between  the  hanger  casting  and  ear 
showed  that  the  insulation  of  the  hammer  was  still  perfect, 
a  tact  which,  in  itself,  speaks  well  for  the  heat-resisting  and  in- 
sulating properties  of  "Dirigo"  insulation,  which  is  sold  in  Cana- 
da by    the  Canadian  General  Electric  Compjmy,  Limited. 


A  dispatch  from  Glasgow,  Scotland,  d  ited  October  6ih, staled 
that  Ihe  Clyde  \'alle\'  Electrical  Company  had  placed  a  contract 
with  the  Westinghouse  Electric  Company  for  the  equipment  of 
two  generating  stations  to  supply  power  for  industrial  purposes 
over  an  area  of  75  miles.  The  initi.il  installation  i>i  to  be  of 
6,000  horse  power.  It  is  b.-lieved  that  this  will  be  the  first 
of  a  series  of  great  power  stations  to  be  built  in  the  United 
Kingdom. 
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TRADE  NOTES. 

The  Canadian  Heine  Boiler  Company  are  installing  a  new 
Heine  boiler  in  the  works  of  the  Toronto  Carpet  Company,  King 
street  west,   Toronto. 

Dick,  Kerr  &  Co.,  Limited,  through  their  Canadian  office  at 
Kingston,  Ont.,  have  just  been  given  an  oider  by  the  Lakefield 
Portland  Cement  Company,  Lakefield,  Ont.,  for  one  i,ooo  k.  w. 
alternating  current  generator  and  one  450  k.  w.  synchronous 
motor. 

Renfrew  is  to  have  a  new  200  barrel  flour  mill.  The  building  is 
to  be  brick  with  a  50,000  bushel  elevator  attached.  It  will  be  a 
full  Gyrator  system  and  the  machinery  throughout  will  be  furnish- 
ed bv  the  Goldie  &  McCulloch  Company,  of  Gait,  Ont.  This  firm 
we  learn  has  much  work  booked  in  their  mill  building  department 
and  are  very  busy  in  all  other  departments. 

The  R.  E.  T.  Pringle  Co.,  Ltd.,  Montreal,  are  calling  the 
attention  of  their  friends  and  customers  to  the  fact  that  they  have 
arranged  with  the  Pittsburgh  Transformer  Company  to  handle 
the  sales  of  Pittsburg  transformers  in  Canada.  In  offering  this 
line  to  the  trade,  they  point  out  the  fact  that  these  transformers 
have  been  very  favorablj-  known  in  the  Dominion  tor  reliability 
and  efficiency.  In  solicitmg  the  patronage  of  their  friends  and 
customers  they  feel  confident  that  these  will  give  very  general 
satisfaction. 

Mr.  Geo.  C.  Rough,  for  the  past  six  years  connected  with  R. 
E.  T.  Pringle,  has  severed  his  connection  with  that  company 
and  opened  offices  for  the  Packard  Electric  Company,  of  St. 
Catharines,  in  Montreal.  Mr.  Rough  is  one  of  the  best  known 
electrical  men  in  the  Dominion,  particularly  in  the  eastern  pro- 
vinces, where  he  has  been  located  for  several  years.  Mr.  Rough's 
offices  will  be  located  in  the  Street  Railway  Building,  Corner 
Craig  St.  and  Place  D'Armes,  Montreal.  The  business  of  the 
Packard  Electric  Company  has  been  expanding  with  wonderful 
rapidity  and  the  esiahlishment  of  the  Montreal  office  will  doubt- 
less facilitate  a  quicker  handling  of  their  business  in  the  east. 
Mr.  Rough's  friends  will  wish  him  success  in  his  new  associa. 
tions. 


'Electric    Traction     on 
Acceleration;"     "Electric 


From  the  Canadian  office  of  Dick,  Kerr  &  Company,  Limited, 
London,  England,  we  have  received  five  splendid  catalogues 
bearing  the  following  titles:  "Continuous  Current  Generators'; 
"Rolling  Slock  for  Electric  Traction;  "The  English  Electric 
Manufacturing  Company,  Limited;" 
Highways  —  Some  Results  of  High 
Traction  at  the  Cape.  " 

In  operating  oil  transformers  it  has  been  noticed  that  the  oil 
will  occasionally  follow  the  stranded  flexible  cables,  due  to  capil- 
lary attraction  and  drip  from  the  wires;  this  not  only  depletes  the 
transformer  of  oil,  but  it  is  also  liable  to  cause  damage  to  articles, 
or  merchandise,  which  may  happen  to  be  placed  below  such  a 
transformer.  The  Pittsburgh  Transformer  Company  has  for  a 
long  time  adopted  a  simple  expedient  to  remedy  this  trouble,  and 
it  has  been  proven  to  be  entirely  successful.  By  this  method  tlie 
cable  is  cut  in  two  just  above  oil  level,  within  the  transformer 
case,  and  a  solid  wire  inserted,  thus  giving  a  portion  of  the  cable 
a  solid  section  for  about  one  inch  of  its  length,  along  which  the 
oil  can  travel ;  this  portion  is  then  insulated  by  means  of  fibre 
tubing.  Another  improvement,  which  the  Pittsburg  Transformer 
Company  has  recently  directed  attention  to,  is  the  new  cables 
with  which  the  transformers  are  fitted.  In  this  case  the  insula- 
tion instead  of  consisting  of  rubber  is  composeil  of  a  treated 
paper,  covered  with  a  heavy  braid,  and  finished  with  a  weather- 
proof compound.  The  chief  feature  of  these  cables  is  that  they 
are  entirely  unaffected  by  oil,  and  will  not  deteriorate  under  the 
longest  service.  Their  superiority  to  rubber  covered  cables  is 
at  once  apparent — for  it  is  well  known  that  rubber  coverings  are 
very  qutckiy  destroyed  by  oil. 


It  is  fairly  safe  to  judge  men  by  the  papers  for  which  Ihey  sub- 
scribe. Good  papers  attract  good  readers.  Advertisers  should 
bear  this  fact  in  mind.  When  they  use  high-class  newspapers 
they  should  see  to  it  that  the  text  of  their  advertisements 
comports  with  the  dignity  and  merit  of  the  papers  so  used. — 
Printers'   Ink. 

OYNAIYIO  FOR  SAX^E. 

A  20  k.  w.   200O   R.  P.  M.,   S.  K.  C.  Royal  Electric  Generator  in  good 
condition.     Address  "J.  G.,"  Care  of  ELECTRICAL  NEWS 


Pittsburgh    Transformers 


When  you   consider   the   well   known 

reliability   and   efficiency   of  the 

Pittsburgh   Transformer 

and 

the   promptness   and   care   which   the 

Pittsburgh   Transformer    Company  has 

always  given   to  orders  tor  their 

goods, 

can   you  not  see  that  it 

will  pay  you   to  use  them? 

Having  taken  the   general   agency 

for   the   Pittsburgh   Transformer 

we  solicit  your 

patronage. 


THE  TYPE  K  TRANSFORMER 

I  Core  Type.) 
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THE  LONDON,  AYLMER  AND  NORTH 
SHORE  ELECTRIC  RAILWAY. 

A  company  has  been  organized  to  undertake  the  con- 
struction of  the  London,  Aylmer  and  North  Shore  Elec- 
tric Railway.  This  road  will  be  a  single  track  line 
about  forty-five  miles  in  length,  running  from  London 
to  Port  Burwell,  Ont.,  through  the  counties  of  Middle- 


tary,  Mr.  C.  R.  Luton  ;  assistant  secretary,  Mr.  N.  H. 
Stevens.  The  engineers  are  Messrs.  Field  &  Hinch- 
man,  of  Detroit,  who  are  now  engaged  on  the  profile. 
The  contract  for  building  the  road  has  been  awarded 
to  the  Aylmer  Construction  Company,  Limited,  Majestic 
Building,  Detroit,  whose  purchasing  agent  is  Mr.  F. 
M.  Hitchcock.     The  company  is    now  engaged  in  pre- 
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Manchester  Technical  Schools. 
Portsmouth  Tramway  Power  House. 


sex  and  Elgin.  It  wilt  pass  through  one  of  the  finest 
farming  sections  in  Canada,  and  there  are  also  numerous 
factories  along  the  line.  The  harbor  at  Port  Burwell 
being  one  of  the  finest  on  Lake  Erie,  it  is  expected  that 
the  road  will  secure  a  large  freight  business.  It  is 
proposed  later  to  put  on  a  line  of  boats  between  Port 
Burwell  and  Conneaut,  Ohio,  for  coal  trade. 

The  officers  of  the  London,  Aylmer  and  North  Shore 
Electric  Railway  Company  are  :  President,  Mr.  E.  M. 
Luton;  vice-president  and  treasurer,  Mr.  E.  Lyon;  secre- 


Preston  Power  House. 
East  Ham  Tramway  Power  House. 


paring  specifications,  which  will  be  completed  this 
month,  after  which  the  work  will  be  carried  to  comple- 
tion as  speedily  as  possible. 

It  is  probable  that  the    building  of  the  power  houses 
and  sub-stations  will  be    commenced  early  in  January. 


The  Rapid  City  Power,  Light  &  Woollen  Manufacturing 
Company  has  been  incorporated  at  Rapid  City,  Man.  It  is  pro- 
posed to  develop  a  water  power  on  the  Little  Saskatchewan 
river.     The  capital  is  $25,000. 
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TRANSMISSION  PLANT  OF  THE  OTONABEE 
POWER  COMPANY. 

The  Trent  \'alley  Canal,  which,  as  our  readers  are 
generally  aware,  is  designed  ultimately  to  provide 
navigable  water  from  Lake  Simcoe  to  Lake  Ontario, 
oflfers  many  opportunities  throughout  its  course, 
especially  in  that  section  embracing  part  of  the  Otona- 


FiG.  1. — Generator,  Exciter  and  Lombard  Governor. 

bee  river,  extending  from  Lakefield  to  Peterboro,  for 
satisfactory  water  power  developments.  It  is  with 
pleasure  that  we  are  able  to  record  the  starting  of  the 
plant  of  the  first  organization  in  the  field,  the  Otona- 
bee  Power  Company,  which  it  is  confidently  predicted 
will  prove  to  be  but  the  forerunner  of  many  such 
installations. 

THE    POWER    HOUSE. 

The  power  house  is  situated  at  what  is  known  as 
No.  5  dam,  in  the  Lakefield-Peterboro  section  of  the 
Trent  Valley  system,  on  the  west  bank  of  the  Otona- 
bee  river,  about  five  miles  directly  noith  of  the  town  of 
Peterboro.  The  natural  conditions  surrounding 
the  site  selected  enabled  a  very  cheap  development, 
and  at  the  same  time  one  that  it  is  expected  will  be 
reliable  and  economical  to  operate,  in  that  no  great 
difficulties  are  expected  from  frazil,  the  bugbear  of 
almost  all  hydraulic  plants  situated  in  the  colder 
climates. 

The  excavations  for  the  wheel  setting    and    the    tail 


Fig. 


-A  15-T0N  Piece  en  route  from  Factory  to 
Power  House. 


race,  which  were  commenced  a  little  over  a  year  ago, 
necessitated  the  removal  of  all  the  material  by  blasting, 
the  banks  of  the  river  at  this  point  being  entirely  shale 
rock,  the  power  house  itself,  as  well  as  the  wing 
dam  extending  down  stream  parallel  with  the  river 
bank,  to  form  the  tail  race,  and  also  the  concrete, 
being  built  with  the  stone  thus  obtained.  In  this  con- 
nection it  is  interesting  to  note  that  the  cement    used. 


which  was  manufactured  by  the  Lakefield  Portland 
Cement  Company,  is  produced  by  machines  driven  by 
the  same  water,  their  power  house  being  situated  at 
Young's  Point,  ten  miles  higher  up  the  stream. 

HVDRAILIC    INSTALLATION. 

The  hydraulic  equipment,  which  was  manufactured 
and  installed  by  the  Wm.  Hamilton  Company,  of 
Peterboro,  consists  of  three  68  inch  Sampson  turbines, 
set  vertically,  and  driving  through  the  usual  crown 
gear  arrangement  into  a  horizontal  main  si)aft,to  which 
is  connected  the  generator.  Each  wheel  is  set  in  its 
own  flume,  formed  by  concrete  walls  running  between 
and  provided  with  means  for  inserting  stop  logs  for 
the  emptying  of  the  wheel  chambers,  thus  allowing 
for  any  inspection  and  repairs  which  may  be  found 
necessary.  On  top  of  these  walls  are  set  the  I  beams, 
which  in  turn  carry  cast  iron  bridge-trees  forming  the 
bearings  and  thrust  collars  for  the  horizontal  and 
vertical  shafts.  The  exciter  is  driven  by  its  own 
wheel,  a  most  commendable  feature,  mounted  in  sub- 
stantially the  same  manner,  though  it  is  naturally 
much  smaller,  being  23  inches.  The  head  obtained  is 
about  13  feet,  under  which  the  main  wheels  running 
at  86  r.  p.  m.  each  develop  440  horse  power.  The 
exciter  wheel,  running  at  255  r.  p.  m.,  is    rated    at    50 
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Fig. 


-Generator  Switchboard. 


h.  p.,  the  speed  of  the  horizontal  shafts  being  changed 
by  means  of  the  gear  ratio  to  200  r.  p.  m.  and  675 
r.  p.  m.  respectively.  This  head  can,  if  necessary,  be 
somewhat  increased  by  means  of  flushboards,  racks 
for  which  are  provided  in  the  crest  of  the  dam.  The 
equipment  also  includes  the  usual  straining  rack  and 
waste  gates. 

Above  the  power  house  extends  a  large  sheet  of  still 
water,  formed  by  a  bend  in  the  river,  which  will  mini- 
mize the  tendency  to  trouble  from  anchor  ice.  A  Lom- 
bard governor,  mounted  as  shown  in  Fig.  i,  controls 
the  gates  of  all  three  main  wheels,  the  exciter  being 
handled  entirely  by  hand. 

ELECTRIITAL    EQUIPMENT. 

The  electrical  equipment  of  the  generating  station 
consists  of  one  1200  k.w., 60  cycle, 6600  volt, three-phase 
revolving  field  generator,  operating  at  200  revolutions, 
and  one  30  k.w.  125  volt  multipolar  exciter,  both  direct 
driven,  as  shown  in  Fig.  i,  and  controlled  by  a  switch- 
board of  the  usual  type,  equipped  with  the  necessary 
volt,  ampere  and  watt  meters  and  oil  break  switches, 
the  front  view  being  shown  in  Fig.  3.  The  voltage 
chosen  was  selected  as  being  high  enough  to  allow  the 
use  of  line  copper  of  a  reasonable  size  while  still  being 
within  the    limits  of   potentials    which  it    is  possible   to 
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jj^enerale  directly  in  the  alternator  and  thus  eliminate 
the  necessity  for  step-iip  transtormers.  Besides  it  hfis 
the  further  advantage  of  being  the  same  as  that  of  the 
Canadian  General  Electric  Compan)'s  Nassau  station, 
and  thus  permits  the  convenient  interchange  of  power 
should  it  ever  be  found  desirable.  All  the  wiring  be- 
tween the  machines  and  the  board  is  carried  under  the 
floor,  lead  covered    cable  in    iron  conduits    being  used. 


KiG. 


-Transformkrs  in  Sub-Station. 


From  the  switchboard  to  the  lines  it  runs  in  the  open 
up  the  face  of  the  wall.  The  lightning  arresters,  each 
of  which  is  provided  with  a  cut-off  switch  for  cleaning 
and  inspection,  are  also  mounted  on  this  wall,  being 
connected  to  the  lines  at  the  point  where  they  enter 
the  building.  Ordinary  heavy  porcelain  tube.s  are  used 
for  this  latter  work,  the  wire  being  heavily  rubber 
covered  to  a  point  distant  some  few  feet  from  the  out- 
side walls,  where  they  join  the  bare  line  wire.  The 
power  house  is  designed  to  accommodate  another  ma- 
chine, which  it  is  confidently  expected  will  soon  be 
required.  Accommodation  is  also  provided  for  a  crane 
which  is  not  yet  installed.  The  electrical  apparatus 
was  furnished  and  installed  by  the  Canadian  General 
Electric  Company. 

THE   POLE   LINE. 

The  line,  which  consists  of  two  circuits,  moimted  on 
one  set  of  poles,  leaves  the  power  house  on  the  north, 
and  immediately  turns  east  to  cross  the  river,  from 
whence  it  goes  generally  south  along  the  right  of  way 
of  the  Lakefield  branch  of  the  Grand  Trunk  Railway, 
a  most  suiiable  and  convenient  route,  free  as  it  natur- 
ally is  from  anyihing  but  very  small  grades,  and  afford- 
ing, through  the  medium  of  a  hand  car,  means  for 
quick  and  easy  palrol.  Each  circuit  consists  of  three 
No.  2  copper  wires  mounted  on  No.  2  Imperial  porce- 
lain insulators,  spaced  equilaterally,  the  base  on  top, 
a  somewhat  unusual  arrangement,  and  protected  in 
addition  to  the  lighlnintr  arresters  at  each  end,  by  a 
barb  wire  strung  on  lop  pins  and  standard  glass  insu- 
lators, and  grounded  at  every  fifth  pole  to  an  iron 
plate  placed  under  the  butt. 

These  power  circuits  are  not  transposed,  modern  prac- 
tice not  requiring  it  unless  in  the  case  of  long  lines  of 
high  capacity  whose  load  consists  largely  of  lighting, 
and  where  very  close   voltage   regulation   is   necessary. 

Underneath  the  main  circuits,  mounted  on  the  stand- 
ard pins  and  cross  arms,  are  the  two  telephone  lines, 
of  No.  10  iron  wire,  which  connect  the  power  house, 
sub-station,  office  and  manager's  residence.  They  are 
transposed  every  five  poles  to  prevent  disturbance  from 
the  power  lines  overhead.      The  method  of  entrance  in- 


to the  substation  is  identical  with  that  adopted  for  the 
exit  from  the  power  house,  the  wiring  until  it  reaches 
the  switchboards  all  being  overhead.  A  similar  light- 
ning arrester  equipment  is  also  installed  here. 

THE    SUB-STATIO.N. 

The  sub-station,  which  is  of  brick,  22  x  35  feet,  is 
situated  on  the  river  bank  at  the  corner  of  Simcoe  and 
Water  streets,  about  in  the  centre  of  the  town  of  Peter- 
boro,  and  approximately  equidistant  from  the  ^'arious 
factories  which  it  will  supply  with  power.  The  equip- 
ment consists  of  transformer  and  feeder  switchboards 
and  six  250  k.w.  air  blast  transformers  of  the  standard 
Canadian  General  Electric  type,  supplied  with  the  nec- 
essary cooling  air  by  means  of  a  fan  driven  by  a  two 
h.p.  induction  motor.  The  general  arrangement  of  the 
blower  and  motor  and  part  of  the  transformers  can  be 
seen  from  Figure  4,  from  which  it  will  be  noted  that, 
differing  from  the  usual  arrangement  of  air  blast  trans- 
former.,, whereby  they  are  mounted  on  a  raised  plat- 
form to  form  the  necessary  air  chamber,  this  latter  is 
obtained  by  means  of  excavating  under  the  floor  level, 
which,  besides  improving  the  appearance  of  the  room, 
makes  it  much  easier  to  install  the  apparatus. 

The  chamber  under  the  transformers  is  about  18x12 
and  4!/^  feet  deep,  a  convenient  size  for  inspection 
and  cleaning,  a  trap  door  being  provided  for  entrance. 
This  chamber,  besides  carrying  the  air  from  the  blower 
to  the  various  transformers,  serves  also  for  the  wiring, 
which  is  run  in  conduits  from  the  switchboard  to  the 
unde'-side  of  the  transformers,  up  through  the  air  open- 
ing to  the  low  potential  connection  board,  which  is  on 
the  bottom,  and  through  a  pipe,  shown  in  F"ig.  4,  to 
the  high  potential  connections,  which  are  on  the  top  of 
the  transformers. 

The  switchboard,  equipped  with  the  standard  set  of 
instruments  which  is  usually  provided  for  work  of  this 
class,  controls  the  transformers,  the  two  incoming  lines 
and  the  outgoing  feeders,  making  various  combinations 
between  them,  by  means  of  oil  break  switches.  The 
only  special  feature  is  the  use  of  switches  which 
enable   any  transformer  to  be   instantly    cut    in    or    cut 


Fu.,  5.--Ri-;ar  or  .Switltiboaru,  Showing  Connkctio.vs  o: 
Oil  Urake  Switches  in  Si  b-Station. 

out  of  service,  the  ch  uiges  being  made    without    inter- 
ruption to  any  part  of  the   system. 

riie  principal  consumers  of  the  power  generated  b\- 
the  Otonabee  Power  Company  will  be  the  Cordage 
Company,  which  has  already  installed  some  four 
hundred  horse  power  in  motors,  the  Wm.  Hamilton 
Company,  the  Matthews  Packing  Company,  the  Ul- 
temator  Sifter  Company  in    .Ashburnham,    just    across 
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the  liver,  the  Hicks  M{g.  Company,  W.  H.  Meldrum's 
elevator  and  the  Colonial  Typewriter  Company.  Doubt- 
less the  present  plant  will  soon  be  loaded  to  its  full 
capacity,  as  the  town  of  Peterborough,  which  is  to  be 
congratulated  on  its  list  of  manufacturers,  both 
existing  and  prospective,  is  growing  very  rapidly  and 
well  maintaining  its  position  as  one  of  the  premier 
towns  of  Canada. 

The  officers  of  the  company  are  :  Wm.  Ferguson, 
manager  Kingston  Hardware  Company,  president  ;  W. 
A.  Stratton,  solicitor,  first  vice-president  ;  Adam  Hall, 
president  of  the  Canadian  Cordage  Companj',  2nd  vice- 
president  ;  R.  R.  Hall,  treasurer  ;  W.  H.  Meldrum, 
managing  director.  The  harnessing  of  this  magnificent 
water  power  has  been  carried  out  under  the  direction 
and  personal  supervision  of  Mr.  Meldrum,  who  may 
feel  justly  proud  of  the  successful  installation  of  this 
splendid  plant,  all  his  efforts  being  fully  sustained  by 
every  member  ot  the  directorate. 

As  advised  above,  the  entire  work  was  carried  out  by 
local  contractors,  the  hydraulic  installation  by  the 
Wm.  Hamilton  Company  and  the  electrical  installation 
by  the  Canadian  Generil  Electric  Company.  The 
buildings  were  designed  by  Mr.  John  E.  Belcher. 


INSULATORS    FOR    LONG    DISTANCE 
POWER  TRANSMISSION. 

The  following  abstract  relating  to  insulators  for 
electric  power  transmission  lines  is  taken  from  an 
interesting  paper  on  the  problems  and  difficulties  of 
the  transmission  of  power  long  distances,  read  by 
Dr.  F.  A.  C.  Perrine  before  the  Massachusetts  Insti- 
tute of  Technology  and  printed  in  the  "Technology 
Quarterly." 

For  potentials  up  to  about  25,000  volts,  where  an  in- 
sulator of  7-inch  diametert  is  sufficient,  there  seems  not 
much  reason  for  the  employment  of  anything  except 
glass,  unless  the  lines  reach  a  size  above  half  an  inch 
in  diameter,  when  its  strength  is  deficient.  For  these 
lower  potentials  and  lighter  lines  the  good  properties 
of  glass  are  easily  summarized.  In  the  first  place,  it  is 
cheaper  by  far;  while  not  so  strong  as  porcelain,  it  is, 
as  has  already  been  said,  sufficiently  strong  for  the  pur- 
pose; its  inspection  is  easier  and  surer,  since  it  requires 
only  a  visual  examination  and  a  few  taps  of  a  hammer 
to  acertain  its  soundness  in  place  of  the  tedious  high 
potential  test  necessary  in  the  examination  of  porcelain. 
But  having  said  this  much,  all  has  been  said  that  is  pos- 
sible in  favor  of  glass. 

It  is  not  true  that  glass  is  a  better  insulator  than 
sound  porcelain,  nor  is  its  surface  so  good  in  damp 
weather  against  surface  leakage.  The  mechanical 
strength  does  not  equal  one-half  that  of  porcelain,  as 
has  been  proved  by  a  long  series  of  mechanical  tests 
performed  by  dropping  a  steel  ball  from  a  height  upon 
insulators  of  the  two  materials;  temperature  also  aff'ects 
it  much  more  than  porcelain  and  it  is  often  found  to 
crack  simply  from  the  eff'ect  of  extreme  changes  of 
temperature. 

The  insulators  for  high  voltage  lines  must  be  very 
Inrge,  for  the  reason  that  with  a  striking  distance 
through  the  air  ot  from  4  to  6  inches,  great  gaps  must 
be  provided  in  the  path  of  the  current.  But  above  all 
a  great  creeping  distance  is  essential.  Insulators  that 
are  a  perfect  protection  in  the  hardest  rains  fail  utterly 
in  clear   weather   when    covered    by    smoke  and   soot. 


which  allow  small  amounts  of  currents  to  escape  and 
char  away  the  pins  or  cross-arms.  The  compound 
insulator  is  very  attractive,  for  the  reason  that  it  is 
easier  and  cheaper  to  make  and  handle  two  or  three 
small  parts  rather  than  one  large  one,  and  in  some 
cases  the  additional  advantage  has  been  sought  of  se- 
curing the  good  properties  of  both  glass  and  porcelain 
by  making  parts  of  an  insulator  of  each  ;  but  there  is 
both  a  theoretical  and  practical  fallacy  in  this  type  ot 
design.  In  the  first  place,  no  dielectric  is  so  strong  as 
one  entirely  homogeneous.  As  the  stress  is  passed 
from  glass  to  porcelain,  or  vice  versa,  at  the  two  sur- 
faces the  stress  piles  up  as  it  were,  and  it  is  better  if 
one  believes  in  glass  to  rely  upon  it  ;  or,  on  the  other 
hand,  to  show  faith  in  the  porcelain  used  by  employing 
it  entirely. 

From  the  pure  standpoint  of  practice  the  insulator 
which  must  be  cemented  together  is  troublesome.  The 
shrinking  of  the  mastic  leaves  voids  and  produces 
strains  ;  if  cement  be  used,  its  slowness  in  hardening 
delays  the  work  and  requires  large  areas  for  setting 
out  to  harden  any  considerable  number  of  insulators. 
The  one  other  mastic  in  use  is  molten  sulphur,  which, 
while  better  as  a  mastic  than  cement,  is  still  more  liable 
to  crack  the  insulators  while  they  are  being  joined,  and 
finally  when  exposed  to  light  and  air,  frequently  decom- 
poses on  the  surface,  producing  sulphuric  acid  ;  and, 
finally,  when  current  creeps  over  its  surfacs  following 
the  acid,  perhaps  cathes  fire  and  often  results  in  the 
rupture  and  fall  of  the  insulator.  The  insulator  which 
will  be  entirely  satisfactory  for  this  use  has  not  yet 
been  found,  but  the  diligent  search  made  for  it  by  some 
of  our  best  engineers  is  resulting  in  its  definition  and 
will  probably  soon  result  in  its  production,  not  as  an 
inspiration  for  a  patent,  but  as  a  careful  engineering 
conception. 


THE  CURRENT  REQUIRED  BY  ELECTRIC 
MOTORS. 

A  recent  number  of  Science  and  Industry,  published 
at  Scranton,  Pa.,  contains  as  a  supplement  a  table 
showing  the  current  'aken,  at  full  load,  by  various 
sizes  of  electric  motors  of  both  direct  and  alternating 
current  types,  at  the  ordinary  pressures  of  110,  220 
and  500  volts. 

The  ampere  consumption  of  direct  current  motors 
depends  directly  upon  the  efficiency  of  the  motor,  and 
with  alternating  current  motors  it  depends  upon  both 
the  efficiency  and  the  power  factor  of  the  motor. 
These  qualities  vary  somewhat  in  motors  of  different 
make,  so  the  values  given  in  the  table  herewith  may  be 
considered  as  fair,  rather  than  exact,  averages.  They 
are  useful  in  making  wiring  calculations,  fusing,  etc. 
The  current  given  for  two-phase  motors  is  the  full  load 
current  of  each  phase  ;  the  current  tor  the  three-phase 
motors  is  the  current  in  each  of  the  three  wires  leading 
to  the  motor. 


Direct  Current 
Motors 

Alternating  Current  Motors. 
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110  V. 

220  V. 
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Fig.  1. — ExTKRiOR.ViEW  OF  ij^B.H.P. 
Simple,  Single-Acting  Engine. 


THE  SLEEPER  PATENT  STEAM  ENGINE. 

A  steam  engine  with 
many    new    and,    one 

mig-ht  almost  sMy,many 
re\olutionary  features 
lias  recently-  been 
placed  upon  the  mar- 
ket by  the  Sleeper  En- 
gine Company  Liinited, 
of  Montreal.  It  is  in  its 
entirety  a  Canadian  In- 
vention, and  since  the 
first  patent  was  applied 
for,  now  some  two 
years  since,  it  has 
been  financed  and 
backed  by  Canadian 
capital.  As  might  be 
inferred, it  takes  its  name  from  the  inventor, Mr.  Frank  H. Sleeper, 
formerly  of  Coaticooke,but  for  many  years  a  resident  of  Montreal. 
Mr.Sleeper  is  well  known  for  his  inventions  in  special  and  electrical 
machinery  and  wire  machines,  as  also  for  the  lifting  jacks  which 
are  now  in  universal  use  on  this  continent,  and  his  many  friends 
will  be  glad  to  know  that  the  success  which  has  attended  so  many 
of  his  inventions  in  the  past — a  success  which  has  been  due  as 
much  to  a  correct  appreciation  of  mac'ianical  principles  as  to 
boldness  and  originality  of  design, — has  followed  also  in  the  case 
of  the  Sleeper  sleam  engine. 

Considered  either  externally  or  internally,  these  engines  pre- 
sent an  altogether  different  appearance  to  the  ordinary  i  ecipro- 
cating  engine.  Externally,  there  is  no  extended  frame  with  mas- 
sive base  and  heavy  bearings,  nor  does  it  show  the  familiar 
cylinder,  piston,  slides  and  crosshead.  Instead,  there  is  seen  a 
circular  or  rectang'ular  cast-iron  casing,  in  which  all  of  ihe  work- 
ings parts  are  enclosed.  Its  first  advantage,  that  of  exceeding 
smallness  and  compactness,  is  thus  disclosed.  This  elimination 
of  metal  and  size  has  not  in  any  way,  so  far  as  can  be  ascertained, 
impaired  its  strength,  wearing  power,  or  its  ability  lo  "stand  up' 
under  a  heavv  load. 


Coming  now  to  a  consideration  of  the  internal  arrangement,  or 
rather,  to  the  actual  working  parts,  it  will  be  clearly  seen  from 
the  illustrations    that  the    old  cylinder-and-piston   form  of  design 


Fig. 


E.XTERioR  View  of  s  H.  P.   M.^rine  Engine. 


Fig.  3.--  Sectional   Elevation  of  Simple,    Single  .Acting  Engine  on  Base, 
I.  steam  inlet.    2.' Exhaust  outlet.    3.  Expansion  chamber,     4  and  4.  Valves.    5  and 
5    Parts  of  flexible  wall" of  chamber.    6.  Link   ccnrecting  parts.    7.  Packing  strips.    8. 
Roller  bearings.    9.  Connecting-rod.     10.  Crankshaft. 


has  been  abandoned,  and  that  the  expansion  chamber  is  com- 
posed of  a  flexible  wall,  made  up  of  two  parts  connected  by  a 
link.  The  hinges  of  the  parts  of  this  flexible  wall  are  provided 
throughout  with  roller  bearings.  The  flexible  wall  is  attached  to 
the  crank-shaft  by  a  connecting  rod,  and  ihe  outward  movement 
of  the  wall,  when  steam  is  admitted  to  the  cham- 
ber, actuates  the  crank-shaft. 

In  the  last  analysis,  when  one  is  really  forced 
to  make  a  definition,  the  Sleeper  engine  cannot 
be  said  lo  be  any  other  than  a  reciprocating  en- 
gine, though  several  mechanical  experts  have 
called  it  a  semi-rotary  engine.  This  makes  it 
a  very  difficult  matter,  when  dealing  descrip- 
tively with  an  engine  of  this  kind,  to  institute 
comparisons,  since  it  is  in  a  class  by  itself,  being 
a'connecting  link,  as  it  were,  between  the  recpi- 
rocating  and  he  lolarv  '>ngines.  From  the  de- 
sign it  will  be  seen  that  that  form  of  construc- 
tion which  has  figured  so  much  in  rotary  en- 
gines, namely,  an  internal  cylinder  revolving 
eccentrically  within  another  cylinder, or  carrying 
sliding,  projecting  wings  in  contact  with  the  in- 
terna! wall  of  the  outer  cylinder,  has  been  al- 
together avoided.  What  has  really  happened  in 
a  manner  is  that  the  enormous  side-thrust  wliich 
was  'ttie^'^defect''  in  these  machines  has  been 
practically  utilized  to  drive  the  Sleeper  engine. 
The  great  leakage  which  put  so  many  of  these 
engines  out  of  the  range  of  practical  usefulness 
has  been  reduced  in  the  Sleeper  engine  to  a 
factor  of  little  importance.  It  is  conceded  that 
it  has  been  these  two  factors,  i.  e.,  friction  of 
internal  parts  which  could  not  be  obviated,  and 
leakage  of  sleam  by  and  between  surfaces  which 
it  ,'was  ■'  impossible  to  pack  sfeamtight, 
which  has  hitherto  kept  engines  designed  for 
very  high  speeds,  with  great  compactness  of 
size  and  weight,  out  of  the  market. 

jn  the  engines  of  the  circular  type,  used  for 
high-speed,  direct-connected  electric  lighting 
and  marine  work,  connecting  rods  are  not  used 
to  connect  the  flexible  wall  of  the  expansion 
chamber  and  the  crank-shaft.  Instead,  a  crank 
eccentric  is  provided,  and  upon  it  the  flexible 
walls  bear  by  means  of  rollers  one  after  the 
other,  as  steam  is  admitted  to  the  chambers 
consecutively. 
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Fig.  4. — Sectional  Elevation  of  25  h.p.  Compoind  Engine. 

I.  steam  inlet  into  high  pressure  chamber.  2.  Exhaust  from  low  pressure  cham- 
ber. 3.  Inlet  and  exhaiist  valves  for  high  pressure  chamber.  4.  High  pressure 
chamber.  5.  Inlet  and  exhaust  valves  for  low  pressure  chamber.  6  Low  press\ire 
chamber.  7.  Engine  body  used  for  steam  reservoir.  8.  Parts  of  flexible  wall  for 
high  pressure  chamber.  9.  Link  connecting  parts.  10.  Steam  tight  packing  strips. 
II.  Roller    bearings.      12.  Connecting    rod.s.       13.  Crankshaft. 


are  of  an  advanced  desig^n  which  has  for  its 
primary  object  the  ensuring  of  an  absolute  paral- 
lelism between  Ihe  shaft  and  rollers,  preventing 
effectually  the  binding  and  twisting  ten- 
dencies which  nullify  Ihe  use  of  many  roller 
bearings. 

Leakage  of  steam  from  the  chambers  is  prevent- 
ed by  a  system  of  packing  strips  which  take  up 
wear  automatically, and  require  no  attention  or  care 
whatever. 

Some  of  the  most  interesting  features  about  the 
Sleeper  engines,  and  those  to  which  the  manu- 
facturers direct  attention  especially,  after  the  ex- 
pansion chamber  and  the  valve  motions  and  gear, 
is  the  reversing  gear  on  the  marine  and  automobile 
engines.  It  is  operated  wiih  one  movement  of 
Ihe  reversing  lever,  without  special  gearing,  and 
is  instantaneous.  Another  feature  is  the  absence  of 
vibration,  "knocking,"  "slack,"  and  the  inertia 
movement  in  starting  and  stopping.  Again,  by  the 
structure  of  these  engines  they  are  specially 
adapted  forusewilh  superheated  steam  at  high 
pressures,  being  in  accordance  with  ine  most 
advanced  steam  -  engineering  practice.  Kut  Ihe 
features  which  the  manufacturers  lay  even  greater 
stress  upon,  and  10  which  they  are  now  directing 
ihe  attention  of  the  engineering  profession,  are 
of  much  more  importance  than  even  these.  We 
refer  to  the  ste.im  economy  which  several  series  of 
tests  in  McGill  University  Laboratory  has  distinctly 
proven  to  be  very  great,and  to  the  very  high  speeds 
attained  by  all   types  of  these  engines. 

The  tests  were  made  upon  .simple  and  compound 
engines  of  the  type  shown  in  Fig.  i,  and  furiher 
illustrated  by  sectional  views  in  Figs.  3  and 
4,  and  collected  into  brief  form  are  as 
follows  ; 


On  the  stationary  engines  of  the  rectangular  type,  valves  of 
the  Corliss  variety  are  used,  with  a  modification  as  to  the  valve 
gear.  On  the  other  hand,  a  valve  of  an  entirely  new  design 
is  used  on  the  engines  of  the  circular  type.  This  may  be 
studied  in  Fig.  6.  It  is  a  balanced  slide-valve,  operated  by 
an  eccentric  upon  the  shaft,  and  guided  in  straight  lines  across 
the  steam  inlet  port  openings  by  an  arrangement  of  elliptical 
ring  and  links. 

A  close  study  of  the  sectional  elevations  and  interior  views 
shown  in  Figs.  3,  4  and  5  will  show  ihe  great  care  that  has 
been  taken  with  regard  to  Ihe  bearings  of  these  engines.  In  all 
cases  the  pins,  shafts,  and  other  rotative  pans,  the  rollers  them- 
selves, and  the  outer  sleeves  or  shells  in  which  the  bearing 
cages  revolve,   are   of  .steel,    hardened  and  ground.     The  cages 


TESTS    OF    12  B.  H.  P.  SIMPLE,    SINGLE-ACTING    ENGINE. 

Trial  Brake  II.  P.  R.  P.  M.  Steam  used  per  Steam    Load.  Brit.  T.  mils 

No.  B.H.P.  perhr.  Pressure.  per  B.  HP. 

1  5  63  650                  56.5  lbs.             44            1/3                905 

2  10.2  707                   40.4    "               53            2/3                 647 

3  1 3. 1  726                  36.4    "               84          Full.             590 

The  report  further  stales  :   "Variations  in  speed   between    650 


-Interior  View  of  Marine  "Engine. 
"^i.  Frame.  12.  P^rts   of  the  flcKibleTwaU  of   expansion   chamber.    3. 
Link  connecting  pnrts.    4.  Roller  bearings  on   crank  eccentric.    5.  Crank 
eccentric.    6.IRetaiaing   ring. 


Fig.  6. — Valve  Motion. 

I.  Vahe  seat.  2.  Valve.  3.  Elliptic  parallel  ring.  4.  Links.  5. 
Relief'ring. 

In  this  view  the  valve  motion  is  shown  detached  from  the  engine  body. 
The  line  of  contact  between  the  seat  and  valve  may  I  e  plainly  seen.  The 
motion  imparted  to  the  valve  bv  the  eccentric  is  circular,  and  the  ring  and 
links  are  used  to  change  or  guide  it  into  such  a  motion  that  the  valve 
moves  across  the  port  opening  in  straight  lines.  The  parallel  ring  being 
elliptic  the  valve  is  free  to  move  inside  of  it  in  one  direction,  guided  by 
links  f,->stened  at  one  end  to  the  valve  and  at  Ihe  other  to  the  ring.  Both 
ring  and  valve  will  also  move  together  at  right  angles  to  the  first  direction, 
this  movement  being  also  guided  by  other  links  fastened  at  one  end  to 
the  seat,  and  at  the  other  to  the  ring,  The  mam  er  of  securing  links  may 
be  plainly  seen. 


R.  P.  M.  and  725  R.  P.  M.  made  verj'  little  difference  in  the 
economy."  -'^nd  again  :  "This  is  an  exceptionally  good  result 
for  a  single-acting  engine,  and  I  believe  it  has  never  been 
equalled  by  any  single-cylinder  engine  of  this  small  size." 

It  was  a  natural  expectation  that  if  such  remarkable  economy 
was  attained  by  a  simple  engine,  much  greater  efficiency  would 
be  attained  by  engines  of  Ihe  compound  order.  How  far  this 
expectation  has  been  met  by  the  results  obtained  may  be  judged 
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from  the  figures  following,    taken    in    advance    from    an    official 
report  of  the  McGill  University  Laboratory. 

TESTS   OF  25  B.  H.  P.    COMPOLND,   DOUBLE-ACTING    ENGINE. 
Steam  Pres-    Load  Steam  Consumed  per  Vacuum 

sure  Gauge.  B.H.  P.      B.  U.  P.  per  hour.  equal  to 

106  lbs.  23  25.3  lbs.  24.6  inches  of  mercury. 

b2  lbs.  14  28.6  lbs.  22.  s  inches  of  mercury. 

The   following   are    selected  from   among  a  number  of  private 
trials  made  by  Mr.  Frank  H.  Sleeper: 

25    B.   H.  P.    COMPOUND    ENGINE. 
Trial    Steam    Steam    Vacuum.   Cut-off  Cut-off   R.P.M.  Load     Steara'used 
No.      H.P.        Int.  H.P.      L.P.  B.H. P.    per  B  HP. 

per  hour. 
I        52  lbs.    5    lbs.       22  in.  —  —  714        16.4  26.5    lbs. 

S        85  lbs.  12M  lbs.      22  in.  5^  -%  600       25.25         26.75  lbs. 

9       22  in.  Jb  %  333       12-75        26.      lbs. 

A  curious  and  yet  important  feature  of  these  engines,  which   is 


Fig.  7. — Marine    Engine,    with     Steam-Chest   Cover     Re- 
moved, Showing  Valve  Motion,  with  Lower  Left- 
Hand  Steam-Port  Open. 

I.  Engine  frame.    3.  Valve  seat.    3    Valve.     4.  Relief  ring.    5.  Eccen- 
tric.   6.  Inner  reversing  sleeve.    7.  Outer  reversing  sleeve. 

shown  by  such  tests  as  the  above,  is  that  very  little  difference  is 
made  in  the  efficiency  whether  running  at  half  or  full  speed. 

Despite  the  very  higii  speeds  at  which  the  compc^und  engine 
referred  to  was  run,  the  Professor  in  charge  of  the  Laboratory 
managed  by  means  of  an  ingenious  arrangement  to  lake  off  some 
indicator  cards,  and  some  of  these  we  hope  very  soon  to  present 
to  the  readers  of  the  Electrical  News.  We  will  inform  them 
in  advance  that  the  cards  have  an  ideal  form,  and  accord  so 
closely  to  the  perfect  card  that  there  is  apparently  no  leakage 
whatever  in  the  engine. 

With  reference  to  the  other  point,  i.e.,  that  of  high  speed, 
there  is  much  more  in  it  than  is  usually  thought,  and  this  is  a 
point  which  such  a  discussion  as  the  foregoing  brings  up  clearly. 

One  of  the  principal  losses  in  a  steam  engine  is  that  due  to 
condensation  on  the  cylinder  walls.  In  the  best  engines  such  a 
loss  may  be  only  25  per  cent.,  while  in  the  worst  types  it  may  be 
as  much  as  70  per  cent.  By  practical  experiment  it  has  been 
found  that  increasing  the  speed  of  the  engine  has  the  effect  of 
decreasing  this  loss.  In  an  engine  running  al  400  r.  p.  m.  the 
loss  is  but  one-quarter  of  that  in  one  running  at  120  r.p.m.  Con- 
sequently, leaving  friction  aside,  the  higher  the  speed  the 
greater  the  economy,  and  at  1000  r.  p.  m.  the  loss  from  this 
cause  would  be  nil.  The  leakage  of  steam  past  valve  and  piston 
is  another  and  serious  loss  which  is  minimized  by  high  speeds. 
Let  us  suppose,  for  example,  that  an  engine  rnnning  at  100  r.p.m. 
leaks  steam  in  this  way  to  the  extent  of  sojper  cent,  of  its  useful 
supply.      Now,  let  the  speed  be  increased  to  1000   r.  p.  m.,  while 


densalions,    and    tending    constantly   to   greater    and    greater 
efficiency. 

The  working  parts,  besides  being  in  mechanical  balance, 
are,  by  comparison,  very  small  and  light;  this  maierially  assists 
in  the  diminishing  of  noise  and  vibration.  Even  when  running  as 
high  as  2500  r.p.m.  stability  is  a  marked  feature  of  these  engines. 
On  engines  of  the  circular  type,  a  flywheel  is  unnecessary. 
These  engines  are  used  for  marine  and  automobile  service.     The 


Fig.  8. — Roller  Bearings. 
I.  Pin  or  shaft.    2.  Cage  for  rollers.    3.  Rollers.    4.  Outer 

the  steam  pressure  remains  the  same.  It  will  be  seen  at  once 
that  the  leakage  per  hour  has  not  been  increased,  while  the 
power  has  been  increased  tenfold,  reducing  the  leakage  from  50 
to  ^  per  cent. 

The  secret  of  the  high  efficiency  of  the  Sleeper  engine  is 
claimed  by  the  inventor  to  lie  in  ihe  reduction  of  friction  and 
weight  of  the  working  parts  to  such  an  extent  as  to  permitof 
very  high  speeds  being  attained  without  danger,  as  is  evidenced 
by  Ihe  lack  of  noise  and  vibration,  lessening    leakages   and  con- 


FiG.    9. — 3>i    Kilowatt,      Direct     Current,     Miltipoi.ar, 
Sleeper  Generator,   Direc  t-Connected  to  Throttle- 
Governed  Sleeper  Engine  on  Same  Base.     R.P.  M. 
1000.    Base  Dimensions,  18  in.  x  31  in.     Weight, 
Complete,  600  Pounds. 

weights  of  the  frame  and    moving  parts  are  well    distributed  and 
all  bearing  surfaces  are  generously  proportioned. 

Referi'ing  especially  to  automobile  work,  an  engine  which  the 
inventor  claims  to  be  perfect  has  been  designed  especially  for 
such  service. 

It  is  dust-proof,  fool-proof,  weighs  but  fifty  pounds  in  a  6  h.p. 
size,  is  economical  of  steam,  simply  and  perfectly  lubricated, 
reverses  instantly  and  without  special  gearing,  of  rapid  control  in 
every  particular,  without  vibration  and  without  flywheel,  and 
operates  with  superheated  steam  at  high  pressures. 

The  use  of  engines  of  the  Sleeper  type  generally  throughout 
the  ship-building  countries  will  be  certain  in  the  end  to  effect 
modification  in  marine  architecture  of  the  most  far-reaching 
kind,  and  will  tend  in  many  ways  to  important  economies  of 
every  kind  in  general  cost  and  maintenance. 

In  this  connection  it  is  interesting  to  know  that  the  Sleeper  En- 
gine Compan>'  has  had  an  exhibition  steam-launch  in  the  vicinity 
of  Montreal  all  the  past  season,  operating  imder  circiunslances 
of  unusual  interest.  The  combination  consisted  of  an  engine  of 
the  Sleeper  marine  type,  connected  to  an  automobile  coil  boiler, 
of  the  latest  quick-steaming,  semi-flash,  non-explosive  kind. 
Liquid  fuel  was  used,  it  being  forced  into  the  vaporizer  under  a 
heavy  air  pressure.  Here  we  have  the  three  requisites  for  ihe 
perfect  power  unit  of  the  future — i.e.,  fuel  in  a  cheap,  convenient 
form,  capable  of  generating  intense  heat  very  quickly  and  of  be- 
ing regulated  automatically  by  the  steam  pressure  in  the  boiler  ; 
a  non-explosive,  water-tube  boiler  capable  of  generating  250 
pounds  of  steam  in  five  minutes,  light,  compact,  safe,  and  reliable: 
and  an  engine  of  exceptional  steam  economy,  running  at  very 
high  speeds,  reversing  instantly,  and  without  noise  or  vibration. 
The  high  speeds  which  make  these  engines  so  valuable  in 
other  lines  will  be  seen  at  once  to  be  of  incalculable  value  in 
electrical  work,  and  the  service  rendered  so,  far  has  been  un- 
mistakably towards  a  still  greater  economy  in  electric  lighting 
and  general  power.  The  high  speeds  enable  one  to  take  ad- 
vantage of  the  greater  efficiency  of  generators  when  run  fast,  and 
enables  at  the  very  least  double  the  power 
to  be  laid  down  in  the  Scime  station  plant 
space  as  compared  with  slow  speed  units, 
while  the  parts  are  not  nearly  so  cum- 
ber^ome  and  massi\'e,  and  may  be  much 
more  readily  handled  and  mo\*ed  about  the 
station.  The  great  reductions  effected 
in  the  size  and  weight  of  the  engines 
themselves  places  them  at  a  great  ad- 
vantage in  one  respect,  i.  e. ,  that  unlike 
all  other  units,  in  which  the  generator 
may  be  said  to  be  placed  upon  an  exten- 
sleeve.^  sion  of  the  engine  base,  with  the  Sleeper 

engine,  and  that  too  despite  the  inuch 
higher  speeds— the  Positions  are  reversed,  and  the  engine  is 
placed  upon  an  extension  of  the  generator  base.  Nothing  else 
will  give  such  a  vivid  idea  of  the  comjiactness  and  small-fioor- 
space  dimensions  of  hese  engines.  In  operation  the  direct  con- 
nected units  are  auotmalic,  the  valve  being  set  at  the  most  econ- 
omical point  of  cut-off,  and  the  engine  being  throttle-governed. 
With  such  an  automatic  control  the  lights  are  free  from  fluctua- 
tion, the  speed  being  positively  maintained. 

G.  D.   Hartley. 
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A  newspaper  dispatch  of  Novem- 
The  Chambly  Plant,  ber  30th  conveyed  the  informa- 
tion that  a  portion  of  the  dam  of 
the  Chanibly  Manufacturing  Company  at  Chambly, 
Quebec,  had  on  that  day  been  carried  away.  It  is 
understood  to  be  the  intention  to  build  a  new  coffer- 
dam, which  will  probably  be  completed  within  a  month. 
Since  its  inauguration,  less  than  five  years  ago,  this 
plant  has  been  particularly  unfortunate.  This  is  the 
second  time  that  the  dam  has  broken  away  ;  the  origi- 
nal water  wheels  have  been  replaced  by  others  of 
different  type  ;  the  generators  have  been  rewound  ;  and 
material  changes  have  been  made  in  the  switchboard. 
In  the  construction  of  the  plant  engineering  advice  of  a 
high  standard  was  secured,  but  notwithstanding  this 
and  other  precautions  the  changes  to  which  we  refer 
were  found  advisable.  These  circumstances  indicate 
that  as  a  rule  water  power  is  not    as  reliable  as  steam. 


C.\NAD.A    has  entered  on  a  period 

C^„=.ds^'s  Develop-    ^j-     development      which      seems 
mervt. 

likely    to  rival  that  of  the  United 

States.  Almost  every  day  brings  news  of  some  colos- 
sal eiiterprise,  and  we  are  becoming  so  accustomed  to 
such  announcements  that  as  a  rule  we  receive  them 
with  but  very  moderate  surprise.  The  declaration 
however  by  the  authorities  of  the  Grand  Trunk  Rail- 
way Company  of  their  purpose  to  begin  immediately 
the  construction  of  a  line  by  way  of  the  Peace  River 
Valley  to  the  Pacific  Coast,  has  naturally  awakened  the 
deepest  interest  from  one  end  of  the  country  to  the 
other.  The  announcement  is  a  declaration  of  confid- 
ence in  the  future  of  our  great  northwest  territory 
that  must  greatly  redound  to  the  benefit  of  this 
country.  The  expenditure  of  something  like  $100,000,- 
000  in  the  construction  of  the  new  transcontinental  line 
will  help  to  extend  and  maintain  for  some  time  to  come 
the  prosperous  conditions  which  now  prevail,  while  the 
inflow  of  population  following  the  opening  up  of  a  vast 
and  fertile  territory,  will  permanently  broaden  the 
market  for  manufactured  products.  The  future  great- 
ness of  Canada  seems  now  to  be  assured  and  consider- 
ing the  rapid  movement  of  events  in  these  days,  another 
decade  will  probably  witness  its  realization. 


The    amenities    of  modern  busi- 

The  Recent  street  Rail-  ^ggg      jif^     ^,^^      relaxation      from 
way  Conventiorv. 

its  strict  routine  and  discipline 
are  tew  and  far  between.  It  was  therefore  v\ith 
great  pleasure  that  we  were  able  to  publish  last  month 
the  names  of  most  of  our  larger  street  railway  compan- 
ies as  among  the  number  of  those  who  saw  fit  to  give 
various  of  their  departmental  heads  the  opportunity 
which  was  afforded  by  the  recent  Detroit  meeting  of 
the  American  Street  Railway  Ass-ociation  to  meet 
those  who  have  duties  and  responsibilities  much 
the  same  as  their  own,  and  to  inspect  and  become  more 
or  less  familiar  with  the  latest  developments  and 
specialties  in  modern  electric  railway  practice.  No 
man  who  is  for  ever  confined  to  the  routine  and  methods 
of  his  own  particular  company  can  be  expected  to  pro- 
duce results  as  good  as  he  might  be  capable  of  were  he 
given  the  opportunity  to  rub  against  other  men  and  their 
ideas.  We  look  for  great  benefits  from  the  visits 
of  the  various  delegates — not  only  from  the  introduction 
of  new  apparatus    or  methods    which  those    concern  d 
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may  decide  to  be  beneficial  to  their  respective  companies, 
but  also  from  the  closer  and  more  permanent  relations 
induced  between  the  companies  and  their  employees  ; 
it  is  to  be  hoped  that  the  example  which  has  been  set 
will  be  followed  to  an  increasing-  extent  each  year.  By 
the  way,  it  was  an  open  secret  during  the  progress  of 
the  meeting  that  diflSculty  was  being  experienced  in 
selecting  a  meeting  place  for  next  year,  in  view  of 
which  an  invitation  from  Toronto  would  doubtless  be 
acceptable.  No  one  can  doubt  but  that  if  the  convention 
were  to  come  here  the  benefit  derived  therefrom  would 
be  large,  not  only  by  the  city  itself  but  also  by  the 
country  at  large. 


A  correspondent  forwards  to  the 
Fire  Risks.  Insurance  and  Finance  Chronicle, 

Montreal,    the  following  extract 
from  an  insurance  book  published  in  1895  : 

**  Friction  of  machinery  is  one  of  tlie  mo^t  comtnon  causes  of 
fire,  especially  at  night.  The  shaft  heats  from  the  centre,  and 
the  heat  may  increase  and  spread  after  the  machinery  has 
stopped." 

The  correspondent  states  that  while  fully  agreeing 
with  the  first  part  of  the  above  statement  he  is  skeptical 
as  to  the  latter,  and  asks  for  proof  or  disproof  thereof. 
As  it  does  not  seem  meet  that  apparently  erroneous 
statements,  which  concern  apparatus  handled  by  a  large 
portion  of  our  subscribers,  should  go  uncorrected,  we 
would  state  what  we  consider  the  correct  view  of  the 
case.  The  heating  of  a  shaft  does  not  take  place  from 
the  centre,  but  from  the  outside,  the  point  where  the 
friction  against  the  bearing,  which  is  the  source  of  the 
heat,  exists,  though  the  centre  may  get  hotter,  ulti- 
mately, than  the  outside.  If,  when  matters  were  in 
this  condition,  both  as  regards  the  bearing  as  well  as 
the  shaft,  the  machinery  were  stopped,  the  radiation 
will  be  much  less  because  the  surrounding  air  is  now 
still,  consequently  the  heat  stored  up  in  the  interior 
may  by  convection  increase  the  heat  of  the  exterior  to 
a  point  above  that  at  which  it  was  when  in  motion,  but 
neither  the  total  heat,  nor  the  temperature  of  the  hot- 
test part,  can  possibly  increase  after  the  apparatus  has 
been  brought  to  rest,  and  therefore  the  source  of  the 
heat,  namely,  the  friction  of  the  journal  against  its 
bearings,  is  entirely  eliminated.  The  case  is  similar  to 
that  of  a  motor  or  dynamo,  in  which  the  heat  of  certain 
parts,  such  as  the  ends  of  the  windings  outside  the 
poles,  the  outside  surface  of  the  armature  and  commu- 
tator connections,  may  rise  materially  as  soon  as  shut 
down,  due  to  the  fact  of  the  radiation  being  greatly 
reduced  because  it  is  not  now  moving  rapidly  through 
the  air  ;  the  heat  from  the  inside  of  the  windings  and 
commutator  bars  tends  to  spread  and  equalize  through 
all  parts,  though  both  the  total  heat  and  the  tempera- 
ture of  the  hottest  part  begin  to  fall  the  instant  the 
apparatus  is  shut  down,  and  thus  the  flow  of  current 
and  magnetism,  the  sources  of  the  heat,  are  stopped. 


The  Clergue  power  plant  on  the 
A  Large  SwitcK-        American  side  of  the  Soo,   which 

board.  ' 

was  opened  with  much  eclat  not 
long  ago,  though  second  only  to  Niagara  in  its  total 
capacity,  which  is  about  45,000  horse  power,  possesses 
no  very  special  features  in  the  lay-out  of  the  generators, 
which,  80  in  number,  part  Westinghouse  and  part 
Stanley,  are  all  of  the  revolving  field  type,  and  rated  at 


400  k.w.  each,  though  when  we  come  to  look  over  the 
switchboard  controlling  it  we  find  many  new  and  most 
interesting  devices.  In  the  first  place,  there  had  to  be 
faced  the  problem  of  arranging  a  board  which  would  be 
practicable  as  far  as  length  was  concerned,  as  it  made 
according  to  standard  practice  it  would  have  extended 
to  nearly  300  feet,  and  so  it  was  finally  decided  that  it 
should  be  built  in  three  sections  arranged  so  as  to  form 
three  sides  of  a  12  foot  square,  these  small  dimensions 
being  rendered  possible  by  making  each  generator 
panel  but  six  inches  wide,  and  by  mounting  above  them 
those  for  the  feeders,  which  are  half  as  man)'  in  num- 
ber. The  control  of  all  the  different  parts  of  the  equip- 
ment is  that  known  as  the  pilot  system,  whereby  none 
of  the  main  circuits  are  themselves  brought  to  the 
board,  which  consequently  contains  only  shunt-circuit 
instruments  and  small  switches  for  controlling  the  relays 
which  operate  through  solenoids  the  main  switches. 
Any  failure  of  the  energizing  current  in  these  relays  re- 
sults in  the  instantaneous  opening  of  all  those  main 
switches  which  it  controls,  this  action  being  similar  to 
the  safety  principle  of  the  block  system  of  signals  for 
railways,  where  any  interruption  either  from  a  short  or 
open  circuit  immediately  sets  all  the  semaphores  to 
danger.  This  controlling  equipment  comprises  not 
only  that  necessary  for  the  handling  of  the  generators 
and  feeders,  but  also  for  that  of  the  wheels,  which  can 
be  started  and  stopped,  speeded  up  or  slowed  down,  by 
means  of  switches  provided  on  the  generator  panels.  In 
this  connection  it  is  interesting  to  note  that  the  water- 
wheel  governors,  which  are  of  the  Lombard  type,  in- 
stead of  being  equipped  each  with  its  own  pump,  as  is 
the  usual  practice,  are  supplied  on  what  might  be  call- 
ed the  central  energy  system  from  one  common  pres- 
sure reservoir.  Owing  to  the  narrowness  of  the  panels 
the  generator  meters  are  all  very  close  together,  and 
naturally  being  at  the  same  level,  their  needles,  when 
all  are  carrying  their  proper  share  of  the  load,  form 
almost  a  straight  line  round  the  board.  Any  variation 
from  normal,  as  indicated  by  some  one  pointer  being 
out  of  the  line,  is  therefore  at  once  noticeable,  and  the 
work  of  correcting  the  difficulty  which  it  indicates, 
owing  to  the  control  of  the  wheels  as  well  as  of  the 
generators  being  on  the  same  panel,  takes  practically 
no  time.  In  addition  to  the  above  special  features  the 
board  possesses  the  usual  equipment  of  double  bus-bars, 
switch  indicating  lamps,  bus-bar  coupling  switches, 
etc.,  and  will  doubtless  give  a  good  account  of  itself  in 
the  somewhat  difficult  task  which  it  has  before  it. 


ELECTRICAL  MACHINERY. 
Orders  have  been  placed  by  the  authorities  of  Queen's  College, 
Kingston,  with  seven  or  eight  Canadian  firms  for  some  very 
intricate  electrical  equipment  for  the  new  Engineering  Building. 
In  the  study  of  electrical  and  mechanical  engineering,  a  great 
many  generators,  transmitters,  various  kinds  of  batteries,  and 
motors  are  needed,  and  especially  some  very  fine  electrical 
devices  for  tutting  and  separating  minerals  and  for  separating 
various  kinds  of  ores.  The  college  authorities  have  spent  over 
$5,000  in  electrical  equipment  and  were  able  to  get  almost  every- 
thing they  wanted  from  Canadian  firms.  The  machinery  ordered 
is  now  arriving  and  will  at  once  be  placed  in  position  under  the 
supervision  of  Prof.  Dupuls,  dean  of  the  Faculty  of  Science,  and 
Prof.  L.  W.  Gill,  B.Sc,  who  has  chargeof  the  subjects  of  mechani- 
cal and  electrical  engineering.  The  growing  importance  of  this 
new  department  of  Queen's,  for  the  erection  of  which  the  Ontario 
Government  voted  $35,000,  may  be  partially  understood  when 
it  is  staled  that  there  are  at  least  fifty  per  cent,  more  students 
taking  electrical  engineering  now  than  there  were  in  the  1901-2 
session. 
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QUESTIONS  AND  ANSWERS 


"  J.  M."  :  What  certificate  is  required  of  the  men  in 
charge  of  electric  light  plants  ? 

Ans. — None  at  all  as  far  as  the  electric  machinery  is 
concerned,  but  if  it  be  driven  by  steam  power  it  must 
be  operated  by  a  man  who  has  the  necessary  certificates 
as  a  steam  engineer  ;  if  driven  by  water  power  none 
are  neccessary. 


"Station  Superintendent":  Should  the  ammeters  of 
my  two  generators  be  connected  in  the  positive,  nega- 
tive or  equalizer  leads  ?  Does  it  make  any  difference 
where  the  series  coils  are  put,  in  the  positive  or  nega- 
tive  sides  ? 

Ans. — The  series  coils  may  be  connected  into  either 
the  positive  or  negative  leads,  as  may  be  most  conven- 
ient; and  the  ammeters  must  be  connected  into  the  lead 
of  opposite  polarity  to  that  in  which  you  put  the  series 
coils.  If  they  are  put  in  the  same  side  they  will  not 
register  that  current  which  may  be  passing  through 
the  equalizer  and  the  series  field  of  the  other  generator. 
If  inserted  in  the  equalizer  lead  they  will,  of  course, 
register  only  that  current  passing  through  it,  which 
usually  is  but  a  small  part  of  the  load  on  the  machine. 


"Reader"  :  What  changes  are  necessary  to  make  a 
1 10  volt  watt  meter  suitable  for  use  on  a  52  volt  circuit, 
and  vice  versa,  to  make  a  52  volt  instrument  register 
correctly  on  a  110  volt  line? 

Ans. — In  the  first  case  no  changes  are  necessary,  the 
instrument  taking  account  of  all  changes  in  voltage  and 
consequently  slowing  down  to  half  the  speed  which  it 
would  run  with  the  same  current  at  104  volts.  Regard- 
ing the  second  point,  a  52  volt  instrument  will  register 
correctly  on  1 10  volts,  but  as  twice  the  normal  current 
will  pass  though  the  potential  coil  it  will  very  quickly 
burn  out,  so  that  it  is  necessary  to  insert  in  series  with 
the  potential  circuit  a  resistance  which  should  be  of 
such  a  value  as  to  increase  the  total  resistance  of  this 
circuit  to  approximately  twice  its  original  amount,  the 
constant  on  the  dial  being  increased  accordingly. 


An  eastern  electric  company  write  as  follows  : 
"What  horse-power  wheel  is  required  to  run  a  5  k.w. 
exciter  for  a  200  k.w.  S.K.C.  generator  ?  We  wish  to 
regulate  our  line  voltage  more  owing  to  variations  of 
speed  of  dynamo". 

Ans. — The  output  of  a  wheel  required  to  drive  a  5 
k.  w.  exciter  at  full  load,  allowing  for  the  losses  in  the 
drive  (belting,  gearing,  etc.,)  and  in  the  exciter  itself, 
would  be  just  about  10  h.p.  ,and  this  would  be  about  as 
small  a  wheel  as  would,  in  ordinary  cases,  be  desirable 
to  install,  though  as  it  is  the  general  practice  to  make 
the  exciter  somewhat  larger  than  the  exciting  capacity 
actually  required,  you  will  doubtless  find  it  possible  to 
drive  the  exciter  at  the  actual  output  required  to  excite 
the  generator  by  a  somewhat  smaller  wheel.  For  the 
exact  exciting  current  and  voltage  required  you  should 
consult  the  makers  of  the  apparatus. 


or  in    multiple  ?     W'hat    way  should   the    batteries    be 
connected  ? 

Ans. — You  will  probably  find  it  best  to  connect  all 
the  bells  in  parallel,  though  it  will  perhaps  take  a  little 
more  wire.  If  they  are  wired  in  series  all  but  one  will 
have  to  have  the  interrupter  taken  off",  all  the  mak- 
ing and  breaking  of  the  circuit  being  done  at  this  one 
bell.  -Should  anything  go  wrong  with  it  none  of  them 
will  ring,  whereas  if  they  are  in  multiple  trouble  with 
any  one  will  not  affect  the  remainder.  Your  batteries 
will  have  to  be  connected  to  suit  the  number  and  size 
of  bells  you  use;  you  may  need  two  or  three  sets  in 
parallel,  each  set  consisting  of  two,  or  perhaps  three 
cells,  connected  in  series.  A  much  preferable  method, 
if  you  have  the  necessary  dynamo  current  available,  is 
to  operate  the  bells  by  connecting  them  in  shunt  to  part 
of  a  suitable  resistance  connected  across  the  circuit 
supplied  from  the  dynamo,  and  thus  do  away  with  the 
battery  entirely. 


"  Student  "  :  Why  are  temperatures  relating  to 
electrical  machines  nearly  always  measured  in  the  Cen- 
tigrade scale,  when  the  type  of  thermometer  in  general 
use  is  the  Fahrenheit  ?  What  is  the  rule  for  changing 
a  reading  from  Centigrade  to  Fahrenheit  ? 

Ans. — The  Centigrade  scale,  as  its  name  implies, be- 
longs to  the  decimal  system,  which  is  recognized  by  en- 
gineers and  scientists  as  much  to  be  preferred  to  the 
many  other  tables  and  scales  which  it  is  designed  to  re- 
place,and  as  it  can  be  used  in  electrical  practice  without 
its  adoption  causing  the  confusion  and  enormous  ex- 
pense such  as  would  accompany  the  introduction  of 
decimal  coinage  into  England, or  the  metric  system  of 
weights  into  this  country,  it  is  used  by  electrical 
engineers  as  one  step  towards  the  introduction  of  a 
universal  and  world  -  wide  system  of  weights 
and  measurements.  To  convert  a  Centigrade 
reading  into  a  Fahrenheit  multiply  it  by  1.8  and  add 
-22,  thousfh  it  should  be  noted  that  this  is  not  the  cor- 
rect  rule  for  converting  a  rise  of  temperature,  which  if 
expressed  in  Centigrade  terms,  should  be  multiplied  by 
1.8  only,  without  adding  32,  to  express  it  as  a  rise  in 
Fahrenheit  degrees.  Thus  a  temperature  ot  40'  C^ 
104°  F. ;  a  rise  of  40"  C  ^  a  rise  of  72'  F. 


"  G.  R.",  Montreal  :  I  want  to  operate  a  number  of 
bells  from  a  single  push  button,  all  of  them  to  ring  at 
the  same  time.      How  should  I  connect   them,  in  series 


"Ordinary  Reason":  Can  any  one  give  a  valid 
reason  why  the  underwriters  call  for  No.  16  flex-cord 
on  drop  lights  ?  It  appears  that  when  they  are  already 
limited  to  the  use  of  only  one  light  on  a  cord  that  No. 
18  cord  would  he  miles  big  enough.  It  makes  con- 
spicuous and  cumbersome  something  that  it  is  desirable 
to  look  otherwise.  If  No.  18  cord  will  carry  5  lamps 
of  16  c.  p.  without  any  perceptible  heat,  and  it  is  pro- 
tected with  a  suitable  fuse  in  the  rosette  and  fibre  lined 
socktts,  what  more  can  be  required.  It  will  yet  come 
to  No.  0000  cable  protected  with  iron  conduits  covered 
with  rubber  hose  taped  and  painted  for  8  c.  p.  lamps, 
and  the  dear  knows  what  for  16? 

Ans. — You  must  have  been  misinformed  on  this 
point,  as  the  rules  allow  the  use  of  No.  18  flex  cord, 
but  not  smaller,  but  as  this  style  of  wiring,  owing  to 
the  exposed  position  which  it  occupies,  is  peculiarly 
subject  to  strains  and  pulls,  nothing  smaller  than  No. 
16  is  really  mechanically  safe.  In  this  connection  must 
be  taken  into  account  the  fact  that  any  break  will  affect 
both  conductors,  and  thus  be  much  more  likely  to  cause 
a  short  than  in  other  styles  of  wiring,  and  on  top  ot 
this  is  the  fact  that  in  the  great  majority'  of  cases  it  is 
the  midst  of  material  which  is  highly  inflammable. 
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ELECTRICAL  PLANT  FOR  THE  McCLARY 
MANUFACTURING  COMPANY. 

The  McClary  Manufacturing  Company,  of  London, 
Ont.,  who  are  now  building  a  large  new  foundry  and 
erecting  shop  at  the  foot  of  William  street,  adjacent  to 
the  Thames  river,  in  that  city,  have  decided  to  adopt 
electric  power  for  the  operation  of  their  entire  works. 
For  this  purpose  they  are  now  building  a  power  station 
100  X  56  feet,  with  coal  house  extension  40  x  50  feet  sit- 
uated about  200  feet  from  the  new  building.  The  plans 
for  the  power  station  were  prepared  by  Messrs.  Moore 
&  Henry,  architects,  of  London,  and  provide  for  a  brick 
and  steel  structure,  vviih  concrete  floors  and  a  large 
pit  for  the  condensing  apparatus  and  feed  pumps  and 
heaters.  The  plans  and  specifications  of  equipment 
were  prepared  and  the  plant  installed  under  the  super- 
vision of  Mr.  Roderick  J.  Parke,  consulting  electrical 
engineer,   of  Toronto. 

The  boiler  plant  will  consist  of  a  battery  of  three  100 
h.p.  Scotch  internal-fired  boilers,  with  Morrison  sus- 
pension furnaces  and  equipped  with  Jones  improved 
underfeed  stokers.  A  6x6  Robb-Armstrong  automatic 
engine,  furnis-hed  by  the  Robb  Engineering  Company, 
of  Amherst,  N.S.,  will  drive  the  forced  draft  fan  for  the 
stokers.  Provision  is  made  for  the  installation  of  a 
fourth  boiler  when  required.  In  conjunction  with  the 
boiler  plant  there  will  be  a  duplex  mechanical  induced 
draft  equipment,  thus  dispensing  with  the  necessity  and 
expense  of  a  high  chimney.  There  will  also  be  installed 
a  400  h.  p.  Green  fuel  economizer,  and  feed  water 
heaters  and  purifiers  of  the  latest  approved  type.  The 
working  steam  pressure  will  be  160  pounds  per  square 
inch. 

Every  facility  will  be  provided  for  obtaining  and  hand- 
ling the  fuel  supply  at  the  minimum  of  cost.  A  railway 
siding  will  extend  by  a  trestle  through  the  coal  house 
and  the  coal  will  be  dumped  from  the  cars  into  a  receiv- 
ing hopper,  thence  distributed  to  the  coal  storage  bins 
and  when  required  will  be  carried  by  conveyors  to  the 
bunkers  is  the  boiler  room.  The  bunkers  will  have  a 
total  capacity  of  60  tons,  while  the  coal  house  will  be 
capable  of  storing  600  tons.  The  coal  handling  ma- 
chinery will  be  driven  entirely  by  electric  power. 

The  engine  equipment  will  include  a  12  and  20  x  14 
inch  tandem  compound  Peerless  engine  from  the  works 
of  E.  Leonard  &  Sons,  London.  This  engine  will  be 
direct-connected  to  a  125  k.  w.  250  volt  direct-current 
generator  of  Westinghouse  make.  The  unit  will  fur- 
nish power  for  the  new  factory  and  will  be  supplemented 
eventually  by  a  similar  125  k.w.  dynamo  and  engine  to 
furnish  power  for  driving  the  present  factory,  about  one 
mile  distant. 

There  will  be  installed  at  once  a  second  unit  consist- 
ing of  a  10  X  10  inch  Peerless  engine  and  a  50  k.w.  250 
volt  direct-current  Westinghouse  generator.  This  will 
be  used  to  furnish  additional  power  for  lighting  when 
required  and  for  the  cupola  blower  service.  This  unit 
will  be  operated  in  parallel  with  the  125  k.  w.  unit  for 
from  two  to  four  hours  per  day  in  taking  care  of  extra 
load. 

The  distribution  in  the  present  and  new  factories  will 
be  by  250  volt  tvio-wire  system,  with  three-wire  500 
volt  transmission  from  the  power  station  to  the  pre- 
sent factory  up-town.  It  is  expected  that  the  power 
station  will  be  in  operation  by  April  ist,  1903.  The 
instructions  of  the    company  to  their   engineer  call    for 


the  design  of  a  plant  of  the  highest  possible  commercial 
efficiency  commensurate  with  a  reasonable  expenditure, 
and  it  is  expected  that  when  completed  this  plant  will 
rank  as  one  of  the  most  complete  and  up-to-date  power 
station  for  a  manufacturing  establishment  yet  built  in 
Canada. 


ELECTRIC  LIGHT  INSPECTION. 

The  annual  report  of  the  Inland  Revenue  Department 
of  Canada  furnishes  particulars  regarding  the  inspection 
of  electric  light  during  the  year  ending  June  30th,  1902. 
The  fees  for  the  inspection  of  meters  were  $16,373.75, 
and  for  registration  of  companies  $5,055,  making  a 
total  of  $21,428.75.  The  expenses  of  inspection  were 
$5,172.94,  and  there  was  expended  on  standard  in- 
struments the  sum  of  $4,088.74,  leaving  a  net  revenue 
of  $12,167.07.  On  July  I,  1902,  the  annual  registra- 
tion fees  for  electric  lighting  companies  were  reduced 
to  $5  for  companies  having  installation  of  500  lamps 
and  under,  $10  for  over  500  lamps  and  not  exceeding 
2,000  lamps,  and  $25  in  excess  of  2,000  lamps. 

Of  12,276  electric  light  meters  presented  for  inspec- 
tion, 12,022  were  accepted  as  coming  within  the  error 
tolerated  by  law,  152  were  rejected,  and  102  were 
verified  after  first  rejection.  The  following  table  fur- 
nishes the  details: 
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The  report  shows  that  there  are  now  registered  in 
Canada  315  electric  lighting  companies,  of  which  200 
are  in  Ontario,  49  in  Quebec,  11  in  New  Brunswick, 
24  in  Nova  Scotia,  3  in  Prince  Edward  Island,  12  in 
Manitoba  and  the  Territories,  and  16  in  British  Colum- 
bia. The  report  of  i8gg  showed  a  registration  of  276 
companies,  so  that  within  three  years  39  new  companies 
have  commenced  business.  Then  existing  companies, 
however,  have  obviously  greatly  extended  their  business, 
as  the  number  of  arc  lamps  operated  increased  during 
the  three  years  from  10,960  to  12,884,  ^"'i  '^e  number 
of  incandescent  lamps  from  546,672  to  984,956.  Esti- 
mating that  one  arc  lamp  is  equal  to  ten  incandescents, 
there  were  in  use  in  i8gg  the  equivalent  to  656,200 
incandescents,  and  in  1902  the  equivalent  to  1,113,796 
incandescents,  an  increase  during  three  years  of  over 
75  per  cent. 

The  comparison  may  be  carried  further  as  showing 
the  greater  efficiency  of  the  meters  on  the  market  to-day 
as  compared  with  those  manufactured  three  years  ago. 
In  i8gg  196  meters  were  rejected  out  of  a  total  of  5,762, 
whereas  this  year  only  256  were  rejected  out  of  a  total 
of  12,276  meters. 
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THE  MONTREA   ',  STREET  RAILWAY 
COMPANY. 

The  forty-second  annual  meeting  of  the  Montreal 
Street  Railway  Company  was  held  in  Montreal  on  Nov. 
5th,  Hon.  J.  L.  Forget  presiding.  The  report  of  the 
president  and  directors  showed  net  earnings  for  the 
year  of  $911,032.27,35  compared  with  $795,413.20 
last  year.  Four  quarterly  dividends  were  .declared, 
and  after  paying  interest  on  bonds  and  loans  and  the 
cit}'  percentage,  and  transferring  $100,000  to  the  fire 
insurance  fund,  there  was  a  surplus  of  $965.  The 
directors  called  attention  to  the  fact  that  the  operating 
expenses  per  cent,  of  gross  earnings  showed  a  sub- 
stantial decrease.  Several  new  extensions  to  the 
company's  system,  amounting  to  fourteen  miles  of 
track,  were  constructed  and  put  in  operation  during 
the  year  and  the  rolling  stock  was  increased  by  the 
addition  of  29  motor  cars. 

The  receipts  in  1902  were  $2,046,208,  which  is  7.66 
per  cent,  more  than  in  igoi  ;  the  operating  expenses 
$t, 135, 176,  an  increase  of  2.70  per  cent.  The  net 
earnings  were  $91 1,032,  or  14.54  mere  than  in  1901. 
The  net  income  percent,  of  capital  was  11.68.  The 
passengers  carried  in  1902  were  49,947,467,  being 
3,205,807  more  than  last  year. 

The  following  table  shows  the  number  of  passengers 

carried  during  the  past  eleven  years  and  the    operating 

expenses  per  cent  of  car  earnings  : 

Operating-  expenses 
Passengers  per  cent,  of  car 

Carried.  earnings. 

1892    11,631,386  82. 68 

'893  i7''77'%^  79-00 

1894  20,569,013  71.16 

•895  25,877,758  59.20 

1896  29,896,471  56.48 

1897  3S.o+7.3'7  S.S-OS 

"898  35.3.S3>Oj6  52.15 

1899  40,iS6,493  55.23 

•900  43,362,262  56.34 

1901    46,741,660  58.82 

1902   49.947.647  .S6.39 

Mr.  F.  L.  Wanklyn,  general  manager,  gave  a  brief 
account  of  the  precautions  which  were  being  taken 
against  fire.  Sprinklers  and  all  modern  appliances  had 
been  placed  throughout  the  company's  buildings,  and 
it  had  been  found  from  experience  that  it  was  cheaper 
to  do  their  own  insurance  and  to  set  aside  a  sufficient 
reserve  fund  for  that  purpose. 

The  old  board  of  directors  were  unanimously  re- 
elected, and  at  a  subsequent  meeting  of  the  directors 
the  following  officers  w^ere  chosen  :  President,  Hon. 
J.  L.  Forget  ;  vice-president,  Jas.  Ross  ;  secretary- 
treasurer,  W.  G.  Ross  ;  general  manager,  F.  L. 
Wanklyn. 

The  city  engineer  of  Winnipeg,  Man.,  has  been  instructed  to 
report  as  to  the  cost  of  constructing  an  electric  railway  from 
Winnipeg  to  the  Sioney  Mountain  qu.irry.  It  is  proposed  to 
operate  it  under  municpal  conlro!. 

The  Snowshoe  Gold  and  Copper  Mine,  Limited,  of  Phoenix, 
B.  C,  are  installing  a  150  horse  power  hoist,  which  will  be 
operated  by  electric  power  furnished  by  the  Cascade  Water,  Power 
&  Light  Company.  The  plant  of  the  latter  company  is  now  Hear- 
ing completion. 

The  Sherbrooke  Light  &  Power  Company  have  completed  a 
new  aani  at  their  power  station  on  the  Magog  river.  The  dam 
is  150  feet  long,  with  gate  house  and  bulk  head  at  the  south  end, 
where  there  are  two  .steel  tubes  eight  feet  in  diameter.  One  of 
these  is  reserved  for  future  extension.  There  are  fifteen  gates 
on  the  dam,  each  7  feet  wide  and  6  feet  deep.  The  power  pro- 
vided by  (he  dam  is  estimated  from  1,500  to  2,000  horse  power. 
The  plans  and  specifications  for  the  work  were  prepared  by  Mr. 
A.  Sangster,  superintendent  for  the  company, 


.     LARGE  POWER  DISTRIBUTION  SCHEME  IN 
SCOTLAND. 

A  bill  has  recently  been  sanctioned  by  Parliament  which  gives 
authority  for  an  extensive  power  distribution  scheme  contemplat- 
ing the  supplying  of  power  to  the  industrial  region  of  the  lower 
Clyde  River  in  Scotland.  The  district  covered  bj-  the  bill  in- 
cludes that  part  of  the  Clyde  Valley  extending  about  ten  miles  on 
each  side  of  the  river  and  about  twenty  miles  up  and  down  stream 
from  Glasgow.  The  area  covered  is  about  700  square  miles,  and 
three  generating  stations  will  be  erected  to  meet  the  demand  for 
power.  The  scheme  has  been  promoted  by  a  .group  of  manufac- 
turers who  desire  to  obtain  cheap  electrical  power  and  who  real- 
ize that  this  can  be  better  done  by  joining  in  a  common  svstem 
than  by  each  putting  down  his  own  generating  plant. 

This  is  the  busiest  part  of  industrial  Scotland  and  contains 
about  1200  works,  many  of  which  are  large  iron  and  steel  works, 
coal  mines,  shipbuilding  yards,  and  chemical  works.  Some  of 
these  works  will  alone  require  more  power  than  niauy  of  the  local 
municipalities  now  provide  for  lighting  purposes,  and  it  was  easily 
shown  that  it  would  be  inadvisable  for  the  separate  boroughs  to 
attempt  to  supply  an  amount  of  power  involving  so  large  an  ex- 
penditure of  capital. 

,  The  three  generating  stations  are  to  be  built  at  Motherwell, 
Yoker,  and  Crookston.  The  Motherwell  station  is  located  in  the 
neighborhood  of  a  large  number  of  manufacturing  works  and  in 
the  centre  of  an  extensive  coal  field  and  can  be  connected  with  the 
adjoining  li.^e  of  the  Caledonia  Railwaj.  It  is,  also,  in  close 
proximity  tojhe  river  Clyde,  from  which  water  for  steam  and  con- 
densing purposes  can  be  obtained. 

The  Yoker  station  is  also  situated  on  the  Clyde,  near  the  line 
of  the  Lanarkshire  and  Dumbartonshire  Railway,  and  is  in  close 
proximity  to  a  large  number  of  shipbuilding  jards,  works,  and 
docks.  .Authority  has  been  obtained  to  lay  cables  across  the 
Clyde  from  Yoker  to  Renfrew,  which  will  enable  the  works  at 
Renfrew,  and  other  works  on  the  south  side  of  the  river,  to  be 
supplied  from  this  station. 

The  third  generating  station  will  be  situated  near  Crookston, 
on  the  Glasgow  &  Southwestern  Railway,  Canal  line;  but,  owing 
to  the  arrangement  allowing  the  company  to  cross  the  river,  it 
will  not  be  necessary  to  construct  this  station  immediately. 

The  works  from  which  the  most  urgent  demands  lor  power 
have  been  received  are  situated  in  the  areas  immediately  surround- 
ing the  first  two  sites,  and  it  is  intended,  theret'ore,  to  proceed 
with  these  stations  first  and  to  install  in  each  a  plant  of  about 
4500  k.  w.  capacily.  They  will  be  so  designed  that  they  can  be 
enlarged  from  time  to  time,  as  the  demand  requires.  .-V  radius  of 
14  miles  from  these  stations  covers  practically  the  whole  district 
in  which  the  company  will  be  allowed  to  distribute  their  power, 
but  a  large  proportion  of  the  works  are  located  within  a  radius 
of  six  or  Seven  miles  of  the  stations.  When  the  stations  a.''e  In 
operation,  they  will  probably  be  coupled  together  electrically, 
enabling  them  to  share  the  loads  and  average  up  their  power 
factors  or  to  supplement  or  aid  each  other  in  any  emergenc}'.  Tne 
capacities  of  the  respective  stations  will  ultimately  be  about  10,- 
000  k.w.  each  at  Motherwell  and  Yoker,  and  5,000  k.  w.  at  Crook 
ston.  By  utilizing  cheap  sites  for  the  stations  outside  of  towns 
and  near  to  the  coal  mines,  it  will  be  possible  to  generate  power 
at  a  very  low  cost.  Of  the  710  square  miles  covered  by  the 
scheme,  only  13  are  at  present  supplied  with  electricity.  It  is 
said  that  over  300  manufacturers  petitioned  in  favor  of  the  pro- 
position, and  it  is  thought  that  many  of  the  remaider  petitioned 
in  favor  of  the  rival  Caledonian  scheme  which  wa^  turned  down. 
The  carrying  out  of  this  mammoth  scheme  of  power  distribution 
will  place  the  manufacturers  of  Glasgow  on  a  looting  to  be  com- 
pared to  that  of  -American  manufacturers  who  are  so  fortunate  as 
to  be  within  range  of  our  cheap  water  powers. 

The  authorized  capital  of  the  Clj-de  Valley  Electrical  Power 
Company  is  $4,500,000,  with  borrowing  powers  of  $1,500,000. 
The  total  cost  for  plant  on  the  transmission  lines  i»  estimated  at 
over  $2,000,000.  The  electrical  apparatus,  which  will  comprise 
polyphase  alternating-current  generators  and  transformers  for 
high  voltage  power  distribution,  rotary  converters  for  the  supply- 
ing of  direct  current,  etc.,  has  been  contracted  for  with  the 
British  Westinghouse  Electric  &  Mfg.  Companv.  Messrs.  Strain 
&  Robertson  are  the  engineers  of  the  Clyde  Valley  Electrical 
Power  Company.  Mr.  Robert  Robertson  has  recently  spent  a 
considerable  period  on  the  American  continent  investigating  sys- 
tems and  methods  of  power  transmission  and  distribution. 
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TYPE  "R"  PACKARD  TRANSFORMER. 

The  Packard  Eleclric  Company,  of  St.  Catharines,  Ont.,  are 
placing:  on  the  market  a  transformer  which  they  claim  to  be 
superior  in  every  way  to  any  transformer  yet  made.  It  is  desig- 
nated Type  "  R,"  and  embodies  a  style  of  construction  which 
not  only  makes  the  transformer  much  more  compact  than  the 
old  styles,  but  of  much  lighter  weight.  The  space  for  ventila 
tion  has  been  increased  b\^  a  new  adaptation  of  the  coils,,  which 
have  nearly  three-quarters  of  their  entire  surface  exposed  and 
outside  the  core.  The  coils  are  so  imbedded  in  insulated  tape 
and  other  insulating  material  that  ventilation  seems  almost  im- 
possible. The  coils  are  assembled  in  two  sets,  each  set  enclosing 
one  side  of  a  single  magnetic  circuit,  the  core  being  placed  partly 
within  the  coils.  There  is  the  same  radiation  in  the  secondary 
as  in  the  primary.  Mica  is  used  throughout  for  the  insulation,  a 
feature  peculiar  to  this  new  type. 

The  type  "  R  "  transformer  is  designed  for  oil  or  air  cooling. 
It  is  regularly  made  for  primary  voltages  of  i,ooo  and  2,000  and 
the  secondaries  are  arranged  for  operating  on  50,  100  and  200 
volts  in  the  small  sizes,  and  100,  200  and  400  volts  in  the  large 
sizes,  so  that  with  a  primary  voltage  of  2,200  all  transformers 
over  150  lights  capacity  can  be  used  for  440  volt  motor  installa- 
tions. 


STEAM-TURBINES.* 

By  S.  E.  Ff.ddek,  City  Electrical  Exgixeer,  Sheffield.  Eng. 

The  technical  details  of  the  steam-turbine  have  been  very 
prominently  placed  before  engineers  lately  in  numerous  able 
papers,  and  the  author  does  not  consider  it  necessary  to  go  over 
this  ground  again.  Suffice  it  is  to  say  that  the  construction  of 
the  steam-turbine  is  simplicity  itself,  as  it  consists  only  of  a 
hollow  drum  revolving  in  a  stationary  drum  or  cylinder,  each 
with  teeth  or  vanes  attached,  and  so  arranged  that  they  clear 
each  other.  The  two  cylinders  are  steam  packed,  and,  of 
course,  the  thrust  guides  require  careful  adjustment  so  that  the 
vanes  do  not  clash.  Of  late  years  this  turbine  engine  has  been 
meeting  with  signal  success,  and  many  engineers  are  now  con- 
sidering whether  it  is  not  destined  to  revolutionize  the  means  of 
obtaining  power  from  steam  both  by  land  and  by  sea.  The 
author  suggests,  however,  that  engineers  and  inventors  should 
turn  their  attention  towards  bringing  to  perfection  gas-turbines, 
now  that  cheap  gas  is  available,  and  the  ideal  engine,  combined 
with  the  most  economical  way  of  obtaining  electrical  energy 
from  coal,  may  then  result. 

The  fundamental  principle  attending  all  methods  of  electrical 
working  is  implied  by  the  word  "velocity,"  a  requirement  emin- 
ently possessed  by  the  dynamo,  motor,  and  rotary  converter, 
owing  to  the  entire  absence  from  these  machines  of  reciprocating 
parls.  This  requirement,  however,  is  not  possessed  by  the 
prime  mover — the  modern  reciprocating  engine.  Velocity  was 
first  obtained  on  the  dynamo  by  means  of  belts  or  ropes,  but  this 
method  of  driving  was  soon  discarded;  it  took  up  too  much 
available  floor  space,  and  was  an  unsatisfactory  and  inefficient 
arrangement  at  the  best.  The  attention,  therefore,  of  the  most 
prominent  engineers  in  the  world  was  directed  towards  increas- 
ing the  speed  of  the  engine,  so  as  to  adapt  it  for  direct  coupling 
to  the  high-speed  dynamo  or  alternator.  The  eftorts  of  these 
engineers  were  attended  with  very  great  success  in  Britain,  and 
they  were  able,  not  01. ly  to  couple  their  new  high-speed  engines 
to  the  dynamos,  but  they  also  obtained  those  qualities  of 
economy  and  reliability  of  working  claimed  for  the  slow-speed 
engine  with  its  belt  drive,  and  the  market  now  supplies  high- 
speed engines  of  moderate  sizes  and  of  British  manufacture 
which  are  second  to  none  in  the  world. 

The  demand  for  electrical  energy  for  all  purposes  has,  how- 
ever, increased  by  leaps  and  bounds,  and  has  thus  called  for 
larger  generators  and  larger  engines  with  heavy  reciprocating 
parts;  therefore  more  strain  and  wear,  bringmg  increased 
engine  troubles.  High-speed  engines  are  now  being  built  with 
pistons  considerably  over  two  tons  weight.  Such  a  piston  will 
have  to  start  and  stop  from  400  to  500  times  per  minute.  When 
this  enormous  weight,  making  so  many  reversals  per  minute,  is 
considered,  it  will  not  be  difficult  to  imagine  the  steam-hammer 
effect  obtained  if  the  least  thing  goes  wrong  with  the  valve 
setting  or  the  compression.  On  account  of  the  increased  engine 
troubles  with  high-speed  engines,  manufacturers  are  now  tailing 
back  to  moderate  speeds,  and  many  to  slow  speeds,  although 
this  is  attended    with    an    increased    cost  oftha   plant.     Taking 
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into  consideration  the  large  demands  for  electrical  energy  which 
must  De  made  in  the  near  future,  it  seems  probable  that  the  size 
of  the  generator  and  slow-speed  engine  will  become  unmanage- 
able, also  great  difficulties  will  be  experienced  in  shipping  and 
erecting  the  same.  The  aim  of  all  engineers  should  be  simplicity, 
and  the  modern  reciprocating  engine,  with  its  numerous  com- 
plications, cannot  by  any  means  be  considered  the  embodiment 
of  this  principle  of  simplicity.  The  great  number  of  its  moving 
parts,  which  require  watching  and  adjustment,  increases  the  cost 
of  maintenance  and  attendance.  Engineers  who  have  had 
charge  of  power  stations  of  from  6,000  h.  p.  to  10,000  h.  p.  are 
fully  aware  of  the  laborious  and  never-ending  work  and  watch. 
fulness  required  to  maintain  their  reciprocating  engines  in  fair 
running  order;  the  station  calls  incident  to  the  taking  up  of 
brasses,  repairs  and  adjustments  to  valves,  gland  packing, 
cylinder  lubrication,  automatic  governors,  trip  valve  gears,  and 
many  other  things,  are  items  that  go  to  build  up  the  daily  and 
nightly  experience  of  the  present-day  station  engineer.  Engi- 
neers laying  down  new  plant  have  to  consider  the  increased  cost 
of  building,  the  larger  floor  space  required,  the  longer  lengths  of 
steam  and  exhaust  piping,  valve-opening  geirs,  and  heavy 
cranes  for  lifting  which  are  required  in  the  case  of  large  recipro- 
cating engines,  as  against  the  requirements  of  a  station  laid  out 
with  steam-turbines.  The  massive  nature  of  foimdations,  the 
time  required  for  delivery  and  erection  of  large  plants,  are  items 
which  often  seriously  delay  the  speedy  completion  of  contracts. 

It  was  owing  to  these  and  similar  reasons  that  the  author's  at- 
tention became  directed  towards  the  steam-turbine  offering  a 
possible  solution  of  the  difficulty,  and  a  short  experience  with 
generators  of  this  type  has  since  formulated  his  belief  that  pro- 
gress in  the  generation  of  electrial  energy  lies  in  this  direction. 
The  failure  of  the  steam-turbine  to  secure  earlier  appreciation  was 
probably  due  in  great  measure  to  that  inherent  conservatism  to 
which  British  engineers  are  only  too  liable.  Two  years  ago  the 
author  had  the  opportunity  of  going  through  the  country  to  inspect 
all  the  larger  turbine  installations, and  the  conclusions  then  arrived 
at  were:  ( i)  it  was  inadvisable  to  put  down  a  steam-turbine  to  ex- 
haust to  atmosphere;  (2)  it  was  inadvisable  to  put  down  a  steam- 
turbine  of  a  small  size;  (3)  it  would  be  policy  to  instal  steam- 
turbines  from  200  k.w.  to  300  k.w.  and  upwards  either  for  alter- 
nating or  continuous  current  generation  for  lighting  or  power,  pro- 
vided there  was  a  plentiful  supply  ot  cold  water  available  for 
condensing  purposes,  and  also  provided  that  surface  condensers 
were  used,  all  the  water  being  returned  to  the  boilers. 

From  the  year  1885  until  1890  nearly  all  the  turbines  manufac- 
tured were  non-condensing  of  comparatively  small  type;  they 
were  not  economical — in  fact,  many  engineers  called  them 
sleam-eaters,  but  great  improvement,  both  in  construction  and 
design,  has  since  been  made  in  them,  and  this  has  led  to  a  very 
much  smaller  steam  consumption,  so  that  there  is  now  on  the 
market  a  steam-turbine  which,  in  the  larger  sizes,  and  in  the 
matter  of  steam  consumption,  is  capable  of  holding  its  own 
against  any  triple-expansion  engine  3'et  produced.  Even  in  the 
early  days,  when  they  were  considered  steam-eaters,  their 
smooth  running  and  general  adaptability  to  the  driving  of  elec- 
trical machinery  was  the  subject  of  much  comment.  The  author, 
however,  wishes  to  call  the  attention  of  the  members  to  a  few  of 
the  advantages  which  the  adoption  of  the  steam-turbine,  when 
running  under  ordinary  conditions  for  working  in  a  power 
station,  has  impressed  upon  his  mind.  As  many  members  are  no 
doubt  aware,  a  steam-turbine  of  500  k.w.  capacity,  100  cycles 
single-phase,  was  brought  from  the  Paris  Exhibition  into  the 
Sheffield  station  about  18  months  ago,  and  was  running  on  the 
town  load  within  three  days  of  the  time  of  its  arrival  at  the 
station  doors,  and  within  about  three  weeks  of  the  date  of  the 
order  by  telegram.  It  was  simply  dropped  down  on  the  station 
floor,  without  any  preparation  in  the  way  of  foundations,  and  has 
since,  over  the  period  stated  above,  run  more  or  less  continuous- 
ly and  during  longer  hours  than  any  other  plant  in  the  station. 
It  runs  in  parallel  with  alternators  both  of  the  iron  and  copper 
type,  with  engines  of  the  triple  and  compound  type,  and  can  be 
brought  up  to  speed  to  meet  the  demand  of  a  sudden  load  much 
more  quickly  than  any  other  of  the  neighbouring  plants.  Boiler 
priming  or  wet  steam  simply  causes  momentary  slackening  of 
speed  until  the  turbine  clears  itself  of  water.  Other  advantages 
are  as  follows:  (i)  Absolutely  steady  nature  of  turning  moment. 
(2)  Entire  absence  of  cylinder  lubrication,  which,  therefore, 
allows  of  all  the  condensed  steam  being  returned  to  the  boilers. 
The  saving  in  this  one  item  alone  materially  assists  in  the  reduc- 
tion of  station  costs.     (3)  The  time  occupied  in  cleaning  down  is 


TME  CA^JADIA^'    ELECTRICAL  INEWS 


December,    1902 


bioughl  to  a  miiriimuni,  and  is  about  one--.ixtli  of  that  required 
with  a  I eciprocaling;  engine  of  similar  capacity.  {4)  The  entire 
absence  of  rubbing  .-.urfaces  and  packed  glands  within  the  steani- 
chamber  will  permit  of  the  use  of  superheated  steam  without  fear 
or  injury.  The  turbine  specially  lends  itself  to  the  use  of  super- 
heal  of  a  high  temperature,  and  in  this  respect  possesses  a 
considerable  advantage  over  a  reciprocating  engine.  (5)  Ex- 
ceedingly sinall  costs  for  attention  and  repairs,  and  great 
reliability  of  working.  These  last  items  bring  home  to  the 
engineer  more  forcibly  than  anything  else  the  advantages  of  a 
purely  rotary  as  opposed  to  a  recipiocating  motion.  When  con- 
sidering the  laying  down  of  a  steam-turbine  plant,  the  main  fac- 
tors to  be  considered  are: 

First. — Good  vacuum  in  the  condenser.  This  is  even  more 
necessary  than  ivith  an  ordinary  engine,  as  the  makers  claim 
that  the  turbo  expand-  the  steam  right  down  to  the  vacuum  of 
the  condenser.  The  following  'able  of  actual  tests  taken  on  a 
500  kw.  set  illustiates  how  important  it  is  to  obtain  a  high 
vacuum: 

CONSl  MPTION    OF    5OO    K.W.    TlRBO-Al.TERNATORs,    RlNNING    AT 

2,500    Revolutions  with    140   Lbs.   Steam    Pressiue   at 
THE  Stop  Valve  and  no  Superheat. 


\';icuuin   constant 

t'rom  lull  load  to  no 

load.      Inches    o( 

mercury. 


Consumption    prr   kilow.ilt-hour 

1 
Full  load  I  Half  load  |    Ouaiter       No  load 
"load        I 
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1 

1 
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28 
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2,300 

24 
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31-2 

41.2 
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^3 

^7-5 

3^  9 

44.8 
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22 

28.9 

34  7 
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Second. — Arrangements  for  high  superheat^  as  tests  show 
that  with  50  deg.  F.  of  superheat,  there  is  8  per  cent.,  and  with 
too  deg.  F.,  12  por  cent,  economy  in  stearn  consumption.  From 
the  tests  taken  on  the  1,250  k.w.  ste.im-turbine  sets,  which  are 
now  working  satisfactorily  at  Elberfeld,  in  parallel  with  Sultzer 
engines,  where  the  speed  ratio  is  something  like  16  to  1.  it  was 
shown  that  there  was  a  gain  of  12  per  cent,  with  55  deg.  C. 
superheat,  and  that  every  inch  of  vacuum  improves  the  steam 
consumption  by  4  per  cent^  It  wa:»  also  shown  that  the  steam 
consumption  in  the  turbines,  other  things  being  equal,  decreased 
constantly  with  increasing  loads,  whereas  the  Sultzer  engines 
showed  a  less  economy  over  three-quarter  load. 

The  steam  consumption  in  a  turbine  closely  follows  the  right 
line  law,  or  is  proportional  to  the  load  added  to  a  constant 
quantity  which  represents  the  consumption  of  steam  a*,  no  load. 
The  new  1,500  Jt.w.  turbo-alternators  which  the  author  is  install- 
ing at  Sheffield  power  station  will,  with  their  own  condensers, 
only  occupy  the  space  of  730  feet.  The  foundations  will  be  of  -he 
simplest  de.-,cnption,  and  the  general  compactness  of  the  sets  and 
the  ease  of  erection  are  expected  to  effect  a  considerable  saving 
of  time  and  money.  The  appearance  of  the  station  will  be  im- 
proved by  the  absence  of  ugly  lengths  of  steam-piping,  or 
cylinders  poised  up  in  mid-air  to  obstruct  the  lighting  of  the 
building,  and  altogether  the  author  hopes  that  there  will  be  a 
general  absence  of  that  complexity  of  moving  parts  which  to  the 
trained  eye  of  a  station  engineer  offers  so  many  possibilitie>  of 
failure.  The  author  has  been  severely  criticized  for  starting  a 
large  power-house  with  steam-turbines,  but  time  may  show 
whether  this  criticism  is  deserved.  At  present,  however,  he  feels 
quite  confident,  after  considering  the  problem  from  all  points, 
that  the  steam-turbine  stands  in  a  most  favourable  position  when 
compared  with  reciprocating  engines  of  large  powers  for  the 
supply  of  electrical  energy. 


The  exchange  of  the  Bell  Telephone  Company  at  Ingersoll, 
Ont.,  is  being  enlarged  and  remodelled. 

"Work  Done  '  is  the  title  of  a  book  just  received  from  the 
Westinghouse  Companies  Publishing  Department.  It  coniain-.a 
record  of  some  of  the  wo:k  done  in  the  field- of  high-speed  inter- 
urban  railway  engineering  by  the  fir  m  of  Westinghouse,  Church 
Kerr  &  Company.  The  book  is  illustrated  by  half  tones  from 
photographs  and  by  reproductions  from  working  drawings. 


THE  DISTRIBUTION  OF  ARTIFICIAL  LIGHT. 

The  Westinghouse  Electric  &  Afanuiacturing  Company,  repre- 
senting the  Nernst  Lamp  Company,  ha\e  issued  a  little  booklet 
dealing  v>ith  the  distribution  of  light  and  setting  forth  the  ad- 
vantages of  the  Nernst  lamp  in  this  respect.  The  following 
extracts  are  taken  therefrom  : 

The  engineers  who  developed  the  Nernst  Lamp  kept  in  mind 
from  the  outset  the  importance  of  a  correct  distribution  of  light, 
and  before  determining  the  general  form  of  the  new  lamp  studied 
carefully  the  desirable  and  objectionable  features  of  other  illu- 
minants.  It  was  found  that  the  horizontal  rays  from  the  arc 
lamp,  for  instance,  were  generally  unsuitable,  and  after  car>  ful 
consideration,  it  was  decided  to  inake  a  more  downward  distri- 
bution of  light  from  the  Xernst  Lamp.  In  this  connection  it  is 
interesting  to  note  what  is  found  in  Nature.  The  sun  at  rising 
and  setting  projects  its  rays  horizontall)'  into  our  eyes,  but  at 
such  limes  the  light  is  much  softened  and  the  intensity  greatly 
reduced.  During  the  working  hours  of  the  day,  however,  the 
sun  reaches  a  position  in  which  the  light  can  be  grealU*  intensi- 
fied without  injury  or  discomfort  to  one's  eyes.  Our  e>es  are 
well  protected  from  these  vertical  rays,  but  are  unsuiled  for  light 
projected  in  a  horizontal  direction,  and  it  is  obvious  that  we  are 
unaccustomed  to  a  horizontal  distribution  of  intense  light  in 
Nature;  at  the  same  time  it  is  uncomfortably  e\ident  that 
horizontal  distribution  is  found  in  the  methods  of  street  lighting 
now  in  vogue.  This  refers  more  particularly  to  the  arc  lamp, 
which  throws  an  abundance  of  light  horizontally  along  the  street, 
much  after  the  manner  of  a  search-light  or  locomotive  head-light, 
with  the~result  that  horizontal  rays  of  great  intensity  are  project- 
ed into  the  eyes  of  pedestrians,  teamsters  and  horses. 

In  the  Nernst  Lamp  it  has  been  sought  to  avoid  the  error 
above  described  by  more  closely  imitating  Nature,  and  in  a 
number  of  places  where  the  Nernst  Lamp  has  already  been 
introduced  for  street  illumination  the  results  have  been  found 
wonderfully  pleasing.  The  lamps  have  been  placed  at  about  the 
same  elevation  as  the  ordinary  arc  lights  and  at  varying  inter- 
vals, according  to  the  size  of  the  unit  selected.  The  re>ult  is 
that  instead  of  the  unsteady  horizontal  beams  and  the  dense 
shadows  underneath  the  arc  lamp,  we  have  a  soft  white  light 
evenly  distributed  over  the  street,  to  the  great  relief  of  the  eye. 

It  is  interesting  to  note  the  pleasing  effects  which  are  now 
being  produced  with  the  Nernst  Lamp  by  using  in  large  interiors 
only  one  quality  of  light,  in  distinction  to  the  always  unpleasant 
and  inartistic  combination  of  the  bluish-white  arc  and  the  yellow 
incandescent.  In  this  respect,  the  Nernst  Lamp  offers  for  the 
first  time  a  uniform  quality  of  light  in  all  sizes  of  units,  and  is  the 
only  electric  light  capable  of  being  made  in  a  practical  and 
eflRcient  form  for  both  high  and  low  candle  powers. 

The  first  lequisite  of  artificial  lighting  is  a  fair  general 
illumination  from  above;  then,  if  a  reading  or  writing  light  is 
desired,  it  should  be  located  well  above  the  eyes  and  back  of  the 
reader  so  that  the  light  will  be  cast  over  the  left  shoulder.  As  a 
writing  liglit,  the  lamp  may  be  placed  well  above  the  line  of 
vision,  preferably  six  feet  from  the  floor  and  about  a  foot  to  the 
left  of  the  writer's  head,  so  that  no  shadow  will  be  cast  by  the 
writing  hand.  The  light  should  be  thrown  downward,  giving  a 
good  general  illumination  over  the  entire  desk  or  table. 

To  obtain  the  results  above  described  has  been  the  object  of 
the  makers  of  the  Nernst  Lamp,  and  it  Is  very  gratifying  to  note 
that  users  of  light  are  already  learning  to  appreciate  the  benefits 
to  be  derived  from  a  lamp  which  has  been  so  carefully  designed 
with  reference  to  a  proper  distribution  of  light. 


Mr.  Hartley  Gisborne,  a  member  of  the  Institute  of  Electrical 
Engineers,  London,  England,  has  received  the  appointment  of 
electrical  engineer  for  the  Tyee  Company,  which  is  installing  an 
electric  system  at  the  Tyee  smelter  in  British  Columbia. 

A  number  of  insurance  underwriters  recently  made  an  inspection 
of  the  Hill  automatic  electric  switch  at  the  factory  of  the  company, 
426  St.  Paul  st.eet,  Montreal.  The  invention  is  intended  to 
prevent  electric  tires  due  to  high  voltage  and  to  grounding,  and 
was  endorsed  by  the  underwriters  as  a  step  in  the  right  direction. 

Hon.  Mr.  Prefontaine  has  made  the  statement  that  there  is  no 
reason  why  the  St.  Lawrence  channel  should  not  be  so  lighted  at 
night  as  to  make  it  as  navigable  during  the  hours  of  d  irkness  as 
it  now  is  in  the  day  time.  He  believes  that  an  appropriation  for 
the  purpose  will  be  granted  by  the  Government  and  that  the  work 
of  perfecting  the  lighting  will  be  completed  by  the  fall  of  next 
year. 
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LAKEFIELD  AGAIN  LIGHTED. 

After  .in  unconiloi  t:ib!c  transition  from  electricity  to 
coal  oil  for  some  weeks  past,  remindinji  the  citizens  in 
some  degree  of  the  I'^LjNptian  darkness  of  old,  live 
Lakefield  is  once  more  rejoicinij  in  the  blessings  of 
electric  light.  The  current  from  the  hew  company's 
power  station  was  ttirned  on  for  the  first  time  on 
Tuesday  evening  at  five  o'clock.  Business  men,  es- 
pecially, are  particularly  happy,  and  are  congratulating 
the  neiv  company  on  their  enterprise.  The  success  of 
the  new  liglit  is  already  assured,  and  the  encourage- 
ment shown  by  the  number  of  users  is  taken  as  evi- 
dence of  the  appreciation  of  the  long-felt  want  and  the 
desire  to  encourage  the  promoters.  The  F.irrer  Bros., 
who  have  installed  the  plant,  have  done  their  work  in  a 
practical  and  up-to-date  manner.  The  outfit  is  wholly 
new,  and  produces  a  brilliant,  clear,  white  light.  The 
rates,  also,  are  said  to  be  very  moderate. — Peterboro 
Examiner. 

Concerning  the  above  a  correspondent  sends  us  the 
following  communicaiion  : 

The  Farrer  Brothers  referred  to  last  spring  pur- 
chased from  Madill  Bros.,  of  Lakefield,  their  old  series 
arc  and  incandescent  system.  They  have  installed  a 
complete  new  alternating  current  system  in  its  place, 
comprising  a  40  k.  w.  Royal  electric  allernator  and 
exciter  with  switchboard,  purchased  from  the  Cana- 
dian General  Electric  Company.  They  have  also 
adopted  the  very  latest  ideas  in  street  lighting,  using 
the  C.  G.  E.  enclosed  a.  c.  arc  lamps,  eight  in  num- 
ber at  present, which  are  giving  excellent  satisfaction. 
The  members  of  the  new  firm  understand  their  busi- 
ness thoroughly  and  are  to  be  congratulated  upon 
their  enterprise  and  perseverence,  especially  in  the 
face  of  so  much  opposition  in  the  first  place. 

Mr.  Chas.  L.  Farrer,  the  elder  member  of  the  firm, 
and  under  whose  supervision  the  new  plant  was  in- 
stalled, is  well  and  favorably  known  to  the  electrical 
fraternity  in  Ontario  and  Quebec,  but  especially  in  the 
latter,  having  held  responsible  positions  in  nearly 
every  department  of  the  L  ichine  Rapids,  Hydraulic 
and  Land  Company,  Montreal.  Mr.  Farrer  was  with 
this  company  almost  from  its  inception  and  grew  up 
with  it,  so  to  speak,  from  its  infancy  to  almost  its 
present  proportions,  developing  12,000  h.  p.  He  left 
to  take  charge  of  the  high  potential  (10,000  volts) 
plant  at  Chaudiere  Falls,  Que.  Just  before  severing 
his  connection  with  this  company  to  accept  a  tempting 
offer  from  the  Montgomery  Water  Power  Company, 
Alabama,  Mr.  Farter  took  unto  himself  a  lite  partner 
in  the  person  of  Miss  Ethel  Pruner,  one  of  Morris- 
burg's  fairest  daughters,  upon  which  occasion  he  was 
(Jrese.ited  with  a  beautiful  gold  locket  suitably  en- 
graved. Mr.  and  Mrs.  Farrer  shortly  after  left  for 
their  new  home  in  Alabama,  whare  Mr.  Farrer  was 
engaged  to  take  charge  of  a  5,000  h.  p.  power  house 
transmitting  current  to  the  cil\'  of  Montgomery,  30 
miles  distant,  at  30,000  volts.  The  huge  stone  dam  of 
this  company  being  washed  away  oy  flood  last  Decem- 
ber, with  no  prospect  ol  it  being  rebuilt  in  the  near 
future,  caused  Mr.  Farrer  to  return  to  Canada,  decid- 
ing to  locate  at  Lakefield.  Lakefield  people  should 
congratulate  themselves  not  only  on  the  excellent  light 
and  service  which  we  noticed  on  one  of  our  recent  trips 
to  that  progressive  town,  but  also  on  having  added  to 
their  population  one   so    worthy    of   their    esteem    and 


confidence.  Mr.  L.  L.  Farrer,  the  younger  member 
ot  the  firm,  while  not  having  the  experience  of  his 
older  brother,  is  nevertheless  clever  at  his  business 
pnd  was  for  a  few  years  with  Mr.  Jas.  Easton,  inven- 
tor of  the  Easton  Patents  afterwards  controlled  by  the 
Reliance  Company.  The  Messrs.  Farrer  Bros,  are 
sons    of    Police  Magistrate    Farrer,    of  Parry  Sound. 


BOILER  EXPLOSIONS. 

An  instructor  in  science  at  the  College  of  the 
Sorbonne,  in  Paris,  has  made  a  study  ot  boiler 
explosions,  a  large  portion  of  which  he  thinks  to 
be  due  10  the  inefficienc)'  of  the  safety-valves  in  com- 
mon use.  As  he  observes,  a  safety-valve  which  is  held 
to  its  seat  by  a  spiral  spring,  as  is  the  case  with  those 
on  small  and  cheap  boilers,  never  shows  at  the  valve, 
when  open,  a  pressure  so  great,  by  many  pounds  to 
the  square  inch,  as  that  which  actually  exists  inside 
the  boiler,  for  the  reason  that  as  soon  as  the  valve 
opens  in  the  slightest  degr^ee,  the  escape  of  a  portion  of 
the  steam  just  under  the  value  reduces  the  pressure  of 
the  remainder.  Supposing  the  safety-valve  be  set  to 
open,  for  example,  at  one  hundred  pounds  to  the 
square  inch,  while  it  will  begin  to  leak  steam  at  that 
pressure,  it  cannot  be  held  open  until  the  boiler  pres- 
sure is  far  beyond  that,  as  the  pressure  required  to 
hold  it  open  must  be  one  hundred  pounds  to  the  square 
inch  plus  whatever  is  lost  under  the  valve  by  the 
escape  of  a  portion  of  the  steam.  Moreover,  as  with 
a  ch'iap  valve,  the  force  of  a  spiral  spring  increases 
greatly  as  it  is  compressed  by  opening  the  valve  widely, 
while  the  wider  opening  of  the  valve  reduces  still  more 
the  local  tension  of  the  steam,  it  follows  that  to  hold 
the  valve  up,  so  as  to  keep  an  annular  opening  around 
it  equal  in  width  to  one-fourth  the  diameter  of  the 
valve,  which  is  necessary  to  give  free  escape  to  the 
steam,  requires  a  pressure  inside  the  boiler  far  greater 
than  that  at  which  the  salety-valve  is  set,  the  difference 
varying  with  the  spring,  the  pressure  and  the  size  of 
the  valve.  In  this  country,  the  simple  spring  safety- 
valve  is  only  used  on  the  cheapest  boilers,  our  engi- 
neers having  Long  understood  its  defects,  but  M.  Four- 
nier's  interesting  paper  will  be  useful,  even  here,  as 
showing  clearly  the  nature  of  the  danger  attendant 
upon  its  employment. 


OUT  FOR  THE  WORLD'S  TRADE. 

The  F.leinric  Repair  &  Construcuoii  Company,  of  Cleveland, 
Ohio,  whose  advertisement  appears  in  this  issue,  is  one  of  the 
new  electrical  concerns  of  Cleveland.  At  their  works  on  Sheriff 
street  they  show  a  large  line  of  dynamos  and  motors,  also  elec- 
trical and  water  fans,  all  of  their  own  manufacture.  They  can 
supply  electric  machinery  from  },(  h.p.  to  10  h.p.,  also  anylhinj; 
required  in  the  electrical  supply  line.  Their  one  h.p.  machine 
is  a  marvel  of  neatness  and  strength.  It  has  distinctive  features 
in  having  no  perceptible  variation  in  speed  trom  "no  load"  to 
"full  load."  This  was  demonstrated  in  actual  trial  by  a  repre- 
sentative of  this  paper.  The  speed  on  this  machine  is  1300 
revolutions  per  minute,  which  is  a  very  desirable  speed.  This 
high  efficiency  is  the  result  achieved  by  the  use  of  the  vetv  best 
materials  obtainable  and  skilled  electrical  experts.  The  brush 
holders  are  direct  acting.  This  company  have  recently  organ- 
ized, and  are  now  fully  equipped  to  attend  to  their  ever  increas- 
ing volume  of  business.  They  are  turning  out  the  various  types 
of  dynamos  and  motors  in  lots  ot  a  dozen  at  a  time.  It  lakes  ex- 
pert mechanics  to  do  repair  work,  and  they  make  a  specially  of 
this  branch  of  their  business.  Mr.  E.  Snyder,  well  known  as  an 
export  electrician,  is  the  general  manager  of  this  company. 
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A  GREAT  VALVE  INDUSTY. 
At  Sandurky.  Ohio,  is  one  of  the  largest  valve  manufactories 
in  the  world.  It  is  that  of  the  Vincent  Valve  Company,  manu- 
facuturers  of  gale  and  globe  valves,  as  well  as  all  water-works 
specialties  and  a  line  of  brass  novelties.  The  immense  plant  of 
this  company,  while  a  comparatively  new  one,  has  recently  been 
again  increased  by  the  addition  ot  a  large  brass  foundry.  The 
people  of  Sandusky,  tjirough  their  wide-awake  Chamber  of  Com- 
merce, have  show-n  their  appreciation  of  such  a  great  establish- 
ment in  their  midst  and  have  given  gratis  to  the  company  a  valu- 
able plot  of  land  needed  to  increase  the  already  large  capacity 
of  the  works. 

The  Vincent  Valve  Company  are  now  establishing  representa- 
tives in  all  parts  of  the  world  to  handle  their  goods.  They  are 
for  the  first  time  going  into  the  export  trade.  With  their  new 
equipment,  and  employing  three  times  the  number  of  men  em- 
ployed last  year,  they  are  lully  prepared  to  invade  the  foreign 
market. 

While  at  the  works  our  representative  was  very  kindly  shown 
through  the'lvast  establishment  by  Mr.  E.  C.  Bacon,  the  verv 
energetic  secretary  and  manager.  There  were  found  to  be 
orders  on  hand  from  the  United  States  Government,  a  hundred 
expert  mechanics  being  employed  on  this  work  alone.  The 
Navy  Department  are  great  believers  in  the  \'incent  valves, 
solely  on  account  of  their  peculiar  construction.  As  a  conse- 
quence they  place  their  orders  for  valves  required  for  Iheir  cruis- 
ers and  battleships  with  this  company. 

The  moulding  and  casting,  department  shows  a  very  busy 
scene — one  casting  our  representative  saw  was  three  tons 
in  weight.  The  workmen  are  divided  into  night  and  day  shifts 
and  the  company  are  now  advertising  for  additional  expert  brass 
and  iron  moulders. 

Among  their  products  is  the  Standard  Globe,  Angle  and  Ra- 
diator valves,  as  well  as  the  heavy  pressure  line,  which  they  fit 
with  regrinding  discs  and  seats.  The  Vincent  adjustable  wedge 
gate  valves  have  become  a  fixture  in  the  market,  and  their  suc- 
cess is  owing  to  the  simplicity  of  their  construction,  small  num- 
ber of  parts,  superior  workmanship  and  special  metal  mixture. 

The  Vincent  Hub  or  Ball  End  straightway  valve  is  one  of  the 
strongest  valves  of  the  gate  pattern  made.  It  is  simple  and 
durable  because  the  friction  is  reduced  to  a  mininfum  by  its  pe- 
culiar construction.  They  claim  that  it  has  a  less  number  o 
joints  of  bearing  than  any  other  valve  made.  In  the  Vincent  the 
stem  nut  h^is  no  duty  to  perform  but  to  raise  or  lower  the  gates, 
the  operation  of  seating  ihe  gates  being  performed  by  the  ad- 
justable wedge  alone.  By  the  use  of  the  adjustable  wedge  all 
danger  of  stripping  the  threads  is  avoided. 

The  Vincent  composition  disc  globe  and  angle  valves  are   de 


signed  for  working  pressure  up  to  160  lbs.,  and  are  regularly 
fitted  with  composition  discs,  made  expressly  for  the  Vincent 
Company  from  the  best  formulas  known.  The  metal  is  their 
own  special  mixture  and  the  workmanship  and  finish  are  not 
excelled.  They  also  fit  these  valves  with  a  reversible  metal  disc. 
Each  valve  is  carefully  tested  before  leaving  the  works  and  they 
guarantee  them  to  be  superior  to  any  on  the  market. 

Their  heavy  pressure  valves  are  fitted  with  an  ouiside  screw 
case  and  inside  screw  bonnet,  which  has  a  double  seat  at  the 
top  edge  of  the  case  and  at  closing  joint  at  ouiside.  It  is  an  im- 
possibility to  strip  the  thread  without  it  being  discovered.  Ex- 
pansion of  metal  under  great  temperatures  lightens  the  joints  in- 
stead of  causing  them  to  become  loose,  as  in  the  old  fashioned 
valve,  a  difficulty  overcome  which  will  be  appreciated  by  all 
users. 


SPARKS. 

A  by-law  was  carried  recently  by  the  ratepayers  of  Goderich, 
Ont.,  authorizmg  the  council  to  take  $50,000  of  stock  in  the 
Huron,  Bruce  and  Grey  Electric  Railway  Company. 

The  Modern  Telephone  Company,  of  Hamilton,  Limited,  have 
issued  their  stock  book.  The  capital  is  placed  at  $300,000,  $70-, 
000  of  which  has  been  subscribed  by  Messrs.  O.  W.  Rogers, 
|.  T.  King,  W.  A.  Johnson  and  H.  A.  Drummond,  of  Toronto, 
and  J.  .\.  Suovell,  of  Lewiston,  N.Y. 

The  Bell  Telephone  Company  have  made  a  new  agreement  for 
a  telephone  system  in  Hull,  Que.  For  business  telephones  the 
charge  will  be  $45  and  for  private  telephones  $30.  The  city  will 
have  four  telephones  at  $25  each.  Six  public  telephone  stations 
will  be  established  at  places  to  be  named  by  the  council. 

At  Sault  Ste.  Marie,  Ont.,  there  are  406  telephones  installed. 
When  Mr.  Burrows,  the  present  manager,  assumed  his  duties 
there  about  two  years  ago,  the  exchange  comprised  only  125  in- 
struments. It  is  imderslood  to  be  the  intention  of  the  Bell  Com- 
pany to  remodel  ihe  exchange  and  to  install  the  improved  type 
of  battery. 

A  syndicate  of  Toronto  capitalists,  including  Mr.Wm.  Macken- 
zie, president  of  the  Toronto  Railway  Company,  and  Mr.  Frederic 
Nichols,  managing  director  ot  the  Canadian  General  Electric 
Company,  have  approached  the  commissioners  of  the  Queen 
Victoria  Park  with  a  view  to  securing  privileges  for  the  develop- 
ment of  electric  power  at  Niagara  Falls.  The  new  company  de- 
sires to  establish  its  w'orks  between  the  plants  of  the  Ontario 
Power  Compnny  and  the  Canadian  ^Jiagara  Power  Company. 
One  of  the  chief  objects  aimed  at  is  to  secure  a  portion  of  the 
power  developed  at  the  Falls  for  Toronto  and  other  Canadian 
cities. 
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